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ABSTRACT 


Derivatives  and  transfer  functions  are  presented  for 
the  Boeing-Vertol  YHC-1A  tandem-rotor  helicopter  and  for  the  Sikorsky 
S-58  single-rotor  helicopter.  The  flight  conditions  considered  for 
the  YHC  1-A  include  forward  speeds  from  0  to  80  knots  and  descent 
rates  from  0  to  25  fps.  For  the  S-58  forward  speeds  of  0  to  100  knots 
and  descent  rates  of  0  to  22.5  f^>s  are  considered. 
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INTRODUCTION 

This  part  presents  the  derivatives  and  transfer  functions  for 
the  YHC-1A.  The  format  follows  that  of  Reference  33  of  the  main  text  and 
is  largely  sel f-explanatory;  however s the  following  points  should  be  noted. 

All  derivatives  are  quoted  in  units  of  angular  or  linear  accelera¬ 
tion  per  unit  perturbation  quantity.  The  derivatives  in  body  axes  were 
obtained  from  Reference  29  of  the  main  text  and  are  quoted  at  the  head  of 
the  first  page  of  the  input  for  each  case.  The  print-out  also  shews  the 
derivatives  in  stability  axes,  and  in  stability  axes  "primed",  i.e., 
with  the  product  of  inertias  eliminated  from  explicit  appearance  in 
the  equations  of  motion  through  the  transformation 


L. 

1 


I  I 


x  z 


T 

“i 


where  i  =  u,  w,  p,  q,  r,  or  6 

Note  that  I  ,1,1^  must  be  referred  to  stability  axes  in  this 
XZ  X  z 

transformation . 

The  input  format  also  includes  some  redundant  data  'e.g.,  span) 
which  are  arbitrarily  set  to  zero. 

The  transfer  function  data  include  ; 

(1)  Damping  ratios  and  undamped  natural  frequencies  of 
oscillatory  modes,  denoted  by  Z  and  W,  with  appropriate 
subscripts;  e.g.,  ZDR,  WDR  for  the  dutch  roll  mode. 

(2)  Coefficients  of  the  denominator  denoted  by  A,B,C,D,E, 

(3)  Coefficients  of  each  numerator  denoted  by  A,B,C,D  with 
appropriate  subscripts 

(4)  d.c.  gain  and  root- locus  gain 


1 


(5)  roll  to  equivalent  sldecllp  velocity  ratio  where 
V  “  urt3(o1/^2)<  0  a  air  denaity  ratio  (»1  for  the  sea 

6  O 

level  conditions  considered  here). 

The  longitudinal  controls  are  denoted  in  the  print-out  as 
'cyclic*  and  'collective'.  The  lateral  controls  are  denoted  as  'eyelle' 
and  'tail  rotor'.  These  labels  are  not  we  11^  chosen  for  the  YH(MA 
tandeo- rotor  configuration,  however  they  are  standard  for  the  print-out 
of  the  computer  program  employed. 

For  a  full  discussion  of  the  derivatives  and  transfer  functions, 
see  the  main  text  of  this  report. 
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TER  PRINT-OUT  DATA. 


ROOTS  OF  A/C  LATERAL  DIRECTIONAL  TRANSFER  FUNCTIONS 

RUN  NO.  LI 

vertol  yhc-ia  level  flight  AT  80  KNOTS 

INPUT  OATA 

dimensional  stability  derivatives 

UNITS  ARE  1  PER  RADIAN 

(BODY  AXES  DIFFER  BY  ,2311*01  DEGREES.  POSITIVE 
FOR  NOSE  UP.  FROM  STABILITY  AXES) 


YV 

« 

-.1512-00 

L  V 

■ 

-.2440-01 

NV  » 

-.4150-02 

YP 

■ 

-.1233*01 

LP 

8 

-.6255-00 

NP  * 

-.5340-01 

YR 

s 

-.5820-01 

LR 

S 

.1170-01 

NR  ■ 

-.5440-01 

YVD 

s 

-.0000 

LVD 

8 

- , 0000 

NVD  « 

-.0000 

YPD 

s 

-.0000 

LPD 

• 

-.0000 

NPD  « 

-,0000 

YRD 

s 

-.0000 

LRD 

8 

- • 0000 

NRD  ■ 

-,0000 

YA 

s 

.9696-00 

LA 

• 

,4580-00 

NA  ■ 

,2630-01 

YDR* 

,9850-01 

LDR* 

-.1391-00 

NDR* 

,1714-00 

u 

s 

.1350*03 

UZ 

8 

.5450*01 

GAMA  * 

- ,0000 

MACH 

s 

-.0000 

RHO 

8 

,2380-02 

S  • 

•,0000 

MAC 

8 

-.0000 

ixz 

8 

.7114*04 

JY  a 

,7591*05 

HT 

8 

-.0000 

XI 

8 

..oooo 

TOT  a 

-,0000 

LX 

8 

.1700*02 

LY 

S 

*.0000 

LZ  • 

- ,  0000 

CL 

8 

-.0000 

CD 

8 

-.0000 

W  a 

,1340*05 

IX 

m 

.9203*04 

IZ 

8 

,7179*05 

G  ■ 

,3220*02 

SPAN 

8 

-.0000 

dimensional  stability  derivatives. PER  RADIAN, 
stability  axes 


YV 

8 

-.1512-00 

LV 

-.2707-01 

NV  « 

-,3994-02 

YP 

a 

-.1234*01 

LP 

-.6761-00 

NP  ■ 

-,5194-01 

YR 

s 

-.8431-02 

LR 

,2157-01 

NR  • 

-, 5201-01 

YVD 

8 

.0000 

LVD 

.0000 

NVD  ■ 

,0000 

YPD 

S 

.0000 

LPD 

.0000 

NPD  • 

,0000 

YRD 

8 

.0000 

LRD 

,0000 

NRD  a 

,0000 

YA 

8 

.9696-00 

LA 

,4911-00 

NA  a 

,2375-01 

YDR 

8 

.9850-01 

LDR 

s 

-.8967-01 

NORa 

,1709-00 

3 


DERIVATIVES#  PRIMED 


dimensional 

YV 

% 

■ 

-.1312-00 

YP 

■ 

-.12344.01 

YR 

a 

-.8431-02 

YVD 

a 

.0000 

YPD 

a 

.0000 

YRD 

a 

.0000 

YA 

a 

.9696-00 

YDR* 

.9630-01 

LV  ■  -.2394-01 

LP  ■  -.6712-00 

LR  ■  .3046-01 

LVD  ■  .0000 

LPD  ■  .0000 

LRD  ■  .0000 

LA  ■  ,4950-00 

LDR»  *, 1832-00 

U«  , 1331*03 
7226*05  JXZ«- 


NV  ■ 

-,2441-02 

NP  ■ 

-.9819-02 

NR  ■ 

-.5709-01 

NVD  ■ 

,0000 

NPD  ■ 

.0000 

NRD  ■ 

,0000 

NA  a 

-.7805-02 

NDRm 

,1688-00 

4569*04 

IN  STABILITY  AXES# 
» JXX*  ,8731*04  !ZZ«  . 


LATERAL  DIRECTIONAL  DENOMINATOR  ROOTS 

ROOTS  (COMPLEX  FORM) 

.2106*000  .6421*000 

,2806*000  - ,6421*000 

-.7683-001  ,6083-031 

-.1363*001  .1127-029 


TS  ■  130133*02  TR  •  -.733139-00 

ZD*  •  -.400325-00  WDR  *  ,700764-00  RAD/SEC 

■  .111330*00  CYCLES/SEC 

DUTCH  ROLL  MODE 


PERIOD  «  ,97834*01  TIME  TO  DOUBLE  AMP,  » 

TIME  TO  ten  TIMES  AMP.  = 
CYCLES  TO  DOUBLE  AMP.  = 
CYCLES  TO  TEN  TIMES  AMP,  s 


coefficients 


A  »  .10000*01  B  ■  .87945-00  C  ■  -.21292-00 

D  »  .64870-00  E  •  .51462-01 


,24696*01 

,82038*01 

,25238-00 

,83838-00 


transfer  functions  for  stability  axes. 

ORIGIN  AT  AIRPLANE  C.8. 

RJN  NO.  Ll  NUMERATOR  CHARACTERISTICS  FOR  CYCLIC 

SIDESLIP  ALONG  BODY  Y  AXIS  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

VO  *  0.0 

ROOTS  (COMPLEX  FORM) 

-.5201-001  .0000 

-. 56/0*000  , <179*001 

- • 5670*000  -, 4179*001 

ZV3  *  .134439-00  WVB  ■  , 421796*01  1/TVB  *  *,520148-01 

D.C.  GAIN  *  .174357*02,  ROOT  LOCUS  GAIN  ■  ,969600-00 

AVB  ■  .969600-00  BVB  »  ,115007*01  CVB  ■  ,173076*02 

DVB  ■  .897274-00 

ROLL  RATE  ABOUT  BOOT  X  AXIS  PfR  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE, 

PO  «  0,0 

ROOTS  (COMPLEX  FORM) 

.0000  .0000 

.5426*000  ,0000 

-.6995*000  .0000 

1/TPB1  «  .000000  1/TPB2  •  .542674-00  1/TPB3  ■  -699551-00 

D.C.  GAIN  •  .000000  ,  ROOT  LOCUS  GAIN  «  ,495009-00 

APB  *  .495009-00  BPB  «  .776591-01  CPB  ■  -.187921-00 

DPB  ■  .000000 

YAW  RATE  ABOUT  BODY  Z  AXIS  PER  DELTA  CYCLIC 

perturbations  about  initial  value, 

NO  >  0,0 

ROOTS  (COMPLEX  FORM) 

.4116*000  -.1446*001 

.4116*000  ,1446*001 

-.2571*001  -.1879-030 

ZRB  ■  -.273715-00  WRB  ■  .150399*01  1/TRB  «  -.257166*01 

D.C.  GAIN  «  -.882299-00,  ROOT  LOCUS  GAIN  «  -, 780547-02 

ARB  »  -.780547-02  BRB  ■  -.136466-01  CRB  ■  -.112912-02 
DRB  ■  -.434048-01 
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PHI  /  VE(  S lOESL if* ) *  .3221-01  PHI/BET*«  .4354*01 

FOR  ROOTt  .2607-00.  ,6421-00  J) 

PH I /VE( SIDESLIP  I ■  ,3221-01  PHI/BETA*  ,435**01 

FOR  ROOT(  .2607-00,  -.6421-00  J) 

PHI /VEf SIDESLIP .4481-00  PHI/BETA*  ,6056*02 
FOR  R00T<  -.7683-01,  ,6086-31  J) 

PHI /VE<  SIDESLIP ) *  ,2723-01  PH  I /BETA «  ,3680*01 

FOR  ROOT(  13*4*01,  ,1128-29  J) 


(DERIVATIVE  OF)  SIDE  ACCELERATION  AS  MEASURED 
BY  AN  ACCELEROMETER.  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE, 

AYO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

.0000  ,0000 

.1330*001  ,0000 

-,6898*000  .9309*000 

-.6898*000  -.9309*000 

-.4928-001  -.8185-033 

WAY  *  .115870*01  ZAY  *  ,595339-00 

1/TAY1  ■  .133078*01  1/TAY2  ■  -.689819-00 

O.C,  CAIN  «  -.165924*01,  ROOT  LOCUS  CAIN  ■  ,969600-00 

AAY  ■  ,969600-00  BAY  ■  ,951621-01  CAY  ■  -,476079-00 

DAY  «  -.173595*01  EAY  «  -,853876-01  FAY  ■  ,000000 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEEO,  PERPEND ICULAR  TC 
INITIAL  FLIGHT  PATH,  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE, 

VGO  •  0,0 

ROOTS  (COMPLEX  FORM) 

,5988*000  .0000 

-.6470*000  .0000 

-.2496-001  .4041*001 

-.2496-001  -.4041*001 

WVC  3  .404142*01  ZVG  *  ,617835-02 

1/TVG1  *  .598847-00  1/TVG2  ■  -.647054-00 

D.C.  GAIN  *  -.119243*03,  ROOT  LOCUS  GAIN  *  ,969600-00 

AVG  *  .969600-00  BVG  3  .951621-01  CVG  «  ,15*632*02 

DVG  ■  .744673-00  EVG  3  -.6136*6*01 
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(DERIVATIVE  OF}  BANK  ANCLE  PROJECTED  ON  VERTICAL 
PLANE*  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  value* 

PHO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

,0000  .0000 

•  5426*000  .0000 

-.6995*000  .0000 

1/TPWi  *  .000000  1/TPM2  «  .542674-00  l/fPM3  •  -.699559-00 

D.c.  CAIN  e  .000000  *  ROOT  LOCUS  SAIN  *  ,495009-00 


APH  “  .*95009-00  RPH  •  ,77659i-01  CPW  s  .  187921-00 

DPH  s  ,000000 


TRANSFER  functions  for  body  AXES  UP  -.0000  DECREES 
FROM  ORIGINAL  BODY  AXES. 

respective  X  Y  and  z  distances  from  airplane  C,G 

TO  ORIGIN  OF  AXES  ARE. 

LX  s  ,1700*02  LY  *  ,0000  AND  LZ  *  -.0000 

RUN  NO.  LI  NUMERATOR  CHARACTERISTICS  FOR  CYCLIC 


SIDESLIP  ALONG  BODY  Y  AXIS  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE* 

VC=0,0 

ROOTS  (COMPLEX  FORM) 

-.7347-002  .0000 

-.4092*000  .3796*001 

-.4092*000  -.3796*001 


ZVB  •  .107177*00  WVB  s  .381850*01  1/TVB 

D.C.  GAIN  s  .24*880*01.  ROOT  LOCUS  GAIN 


-.734705-02 

.117636*01 


A VB  «  ,117636*01  BVB  *  .971505-00  CVS  «  ,171595*02 

DVB  *  .126020-00 


ROLL  RATE  ABOUT  BODY  X  AXIS  PER  DELTA  CYCLIC 

perturbations  about  AN  initial  VALUE. 

P'3  =  0,0 

ROOTS  (COMPLEX  FORM) 

.5363*000  .5125-018 

.9796-002  .1157-031 

-.7040*000  .1174-031 

1/TPB1  =  .536385-00  1/TPB2  «  .979603-02  1/TPB3  ■  -.704077-00 

D.C.  GAIN  =  .355792-01.  ROOT  LOCUS  GAIN  *  ,494921-00 


APB  * 
DPB  = 


.494921-00  BPB  *  ,781462-01  CP9  =  -.187723-00 

.183098-02 


YAW  rate  about  body  z  axis  per  delta  CYCLIC 
perturbations  about  AN  INITIAL  VALUE i 
NO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

.20744-001  .0000 

-. 60*6*000  . 1196*001 

-.6056*000  -.1196+011 

ZRB  ■  .451732-00  WRB  ■  ,134078*01  1/TRB  *  ,207498*01 

D.C.  CAIN  «  -.881561-00.  ROOT  LOCUS  CAIN  •  .121624-01 

ARB  ■  .121624-01  BRB  *  -, 105039-01  CRB  ■  -.870624-02 

DRB  •  -.453679-01 


(DERIVATIVE  OF)  SIDE  ACCELERATION  AS  MEASURED 
BY  AN  ACCELEROMETER  .PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE. 

AYO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

.0000  .0000 

-.3407-001  .0000 

,1462*001  .0000 

-.6785*000  .9983*000 

-.6785*000  -.9983*000 

WAY  ■  .120711*01  ZAY  ■  .562110-00 

1/TAY1  »  -.340721-01  1/TAY2  ■  ,146203+01 

D.C.  CAIN  ■  -.165924*01*  ROOT  LOCUS  CAIN  «  .117636*01 

AAY  ■  .117636*01  BAY  »  -.834035-01  CAY  *  -.624085-00 

DAY  ■  -.252720*01  EAY  ■  -.853876-01  FAY  ■  .000000 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEED.  PERPENDICULAR  TO 
INITIAL  FLIGMT  PATH,  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE. 

VCO  a  0,0 

ROOTS  (COMPLEX  FORM) 

,6255*000  .0000 

-.6219*000  .0000 

,3363-001  .3661*001 

,3363-001  3661*001 

WVC  »  .366169*01  ZVC  ■  -, 918464-02 

1/TVC1  »  .625566-00  1/TVG2  •  -.621929-00 

D.C.  CAIN  •  -.119243*03,  ROOT  LOCUS  GAIN  •  ,117636*01 

AVC  ■  .117636*01  BVG  »  -.834035-01  CVG  *  ,153152*02 

DVC  *  -.265809-01  EVG  ■  -.613646*01 
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RUN  NO*  11 


transfer  function*  for  stability  arcs* 

ORIGIN  AT  AIRPLANE  C.O, 

NUHIRATO*  eMARACTKRISTtei  FOR  TAIL  ROTOR 

•lOCtLlR  ALONG  ROOT  V  AXIS  PER  DELTA  TAIL  ROTOR 
PKRTURBATION*  ABOUT  INITIAL  VALUE* 

VO  ■  0,0 
ROOT*  C COMPLEX  FORM) 

-.1449-002  ,0000 

-, 9203*000  .0000 

i 29*94003  .0000 

1/TVB1  •  •,144*99-02  1/TVB2  ■  -. *203*9-00  1/TVB3  «  ,21*9*1*09 

O.C.  IAIN  ■  -. *94791-00*  ROOT  LOCU*  OAtN  •  ,**9000-01 

AVB  •  .9*9000-01  *V8  •  •,2921***02  ev*  •  233324*02 

OVB  *  -,33**41-01 

ROLL  RATI  ABOUT  BOO*  X  AXIS  P|R  OKLTA  TAIL  ROTOR 
PIRTURBATIONB  ABOUT  INITIAL  VALUE* 

PO  •  0,0 

ROOTS  (COMPLEX  FORM) 

,0000  ,0000 

,1*00*001  ,0000 

2099*001  .0000 

1/TPB1  ■  .000000  1/TPB2  ■  .l*t*47*01  1/TPB9  •  -, 20990**01 

O.C.  OAIN  ■  .000000  «  ROOT  LOCUS  CAIN  »  -,l*920*-00 

APB  •  -,1*920**00  BPB  •  -.919949-01  CPB  *  .7201*9-00 

OPB  •  .000000 

VAN  rate  ABOUT  BOOV  2  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

NO  *  0,0 

ROOTS  (COMPLEX  FORM) 

.2399*000  *,79*0*000 

.2393*000  ,79*0*000 

-.1309*001  •,*9*4-030 

IRB  •  -,2*72*1-00  MRS  •  ,*33209-00  1/TRB  «  -,130949*01 

O.C.  BAIN  •  .933943*01*  ROOT  LOCUS  SAIN  •  , 1*9*17-00 

ARB  •  «l***17-00  BRB  •  .19**93-00  CRB  •  ,117197-01 

ORB  *  .171*47-00 
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(DERIVATIVE  OF)  SIDE  ACCELERATION  AS  MEASURED 
By  AN  ACCELEROMETER.  per  delta  TAIL  ROTOR 
PERTURBATIONS  ABOUT  tNITIAL  VALUE* 

AYO  •  0,0 

ROOTS  (COMPLEX  FORM) 


.0000 

-.3239-002 
-, 7344+000 
-.1197+001 
-.1147+001 


.0000 

.7219-021 

-.9606-039 

.9989+001 

-.9989+001 


WAY  «  .609812+01  ZAY  •  ,188194-00 
1/TATI  ■  -.323990-02  1/TAY2  «  -, 734469-00 

D.C.  CAIN  •  .169379-00.  ROOT  LOCUS  eAtN  »  ,989000-01 

AAV  ■  .969000-01  BAY  ■  ,296748-00  CAY  ■  ,362999+01 
DAY  a  ,270271+01  EAY  a  .871634-02  FAY  ■  ,000000 

(DERIVATIVE  OF)  LATERAL  6R0UND  SPEED*  PERPENDICULAR  TO 
initial  flight  path,  per  delta  tail  rotor 

PERTURBATIONS  ABOUT  INITIAL  VALUE. 

VGO  a  0,0 

ROOTS  (COMPLEX  FORM) 

,2947+001  .2186+001 

.2947+001  - ,  2ir.6+00i 

-.2903+001  .2197-028 

-.6023+001  .7801-028 


WVG  ■  .366947+01  ZvG  ■  -.803132-00 
1/TVG1  ■  -.290391+01  1/TVG2  •  -.602320+01 

D.C.  GAIN  >  .450783+03.  ROOT  LOCUS  GAIN  >  ,989000-01 


AV6  "  ,989000-01  BVG  *  ,298748-00  CVG  ■  -.213368+01 

DVG  ■  .168937+01  EVG  ■  .231981+02 

(DERIVATIVE  OF)  BANK  ANCLE  PROJECTED  ON  VERTICAL 
PLANE.  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

PWO  a  0,0 

ROOTS  (COMPLEX  FORM) 

,0000  .0000 
,1888+001  .0000 
-.2099+001  .0000 

1/TPM1  ■  .000000  1/TPH2  •  .188847+01  1/TPH3  ■  -.209906+01 

D.C.  GAIN  >  ,000000  »  ROOT  LOCUS  GAIN  «  -.189206-00 

APH  ■  -.185206-00  BPh  s  315945-01  CPW  •  .720169-00 

DPH  •  .000000 
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DEGREES 


TRANSFER  FUNCTIONS  for  BODY  axes  UP  -.3000 
FROM  ORIGINAL  body  AXES* 

RESPECTIVE  X  Y  AND  Z  DISTANCES  FROM  AIRPLANE  C,G 
TO  ORIGIN  OF  AXES  ARE. 

LX  8  ,1700*02  LY  «  .0000  AND  LZ  *  -.0000 

RUN  NO.  LI  NUMERATOR  CHARACTERISTICS  FOR  TAIL  ROTOR 

SIDESLIP  ALONG  BODY  Y  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE. 

V0=0,0 

ROOTS  (COMPLEX  FORM) 

,1145*000  .0000 

-.9920*003  ,0000 

.7979*001  .0000 

1/TVB1  =  .114515+00  1/TVB2  *  -.992097-00  1/TV63  ■  ,797997+01 

D.C.  GAIN  *  .560014*02.  ROOT  LOCUS  GAIN  «  ,317882*01 

AVR  *  .317882*01  BVB  »  *.225772*02  CVB  »  -.226227+02 

DVB  s  .288194*01 

ROLL  RATE  ABOUT  BODY  X  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  AN  I N I T  J  AL  VA.UEi 
P  Ci  =  0,0 

ROOTS  (COMPLEX  FORM) 

.9631-002  .0000 

.1630+001  .0000 

-.2037+001  .0000 

1/TPB1  *  .963115-02  1/TPB2  *  .183096*01  1/TPB3  *  -.203727*01 

D.C.  GAIN  s  -.134503-00.  ROOT  LOCUS  GAIN  «  -.192669-00 

APB  8  -.192669-00  BPB  8  -.376940-01  CPR  8  ,719070-00 

DPB  8  -.692179-02 

YAW  RATE  ABCUT  body  Z  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE. 

NO  =  0,0 

ROOTS  (COMPLEX  PORM) 

.2041+000  .8401+000 

.2041+000  -.8401+000 

-.1266+001  -.3722-029 

ZRB  8  -.236154-00  WRB  »  ,864580-00  1/TRB  s  -.126627+01 

D.C.  GAIN  s  .333271+01,  ROOT  LOCUS  GAIN  *  ,181195-00 

ARB  8  .181195-00  BRB  =  .155452-00  CRB  ■  .417506-01 

DRB  8  .171508-00 
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(DERIVATIVE  OF)  SIDE  ACCELERATION  AS  MEASURED 
BY  AN  ACCELEROMETER  .PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE. 

AYO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

.0000  .0000 

-.1553-002  .4715-028 

.8523-001  .1267*001 

.8523-001  -.1267*001 

-.1094*001  .7867-031 

WAV  «  .127012*01  ZAY  ■  -.671050-01 
1/TAY1  «  -.155335-02  1/TAY2  *  .852314-01 

O.C.  CAIN  »  .169375-00.  ROOT  LOCUS  SAIN  «  .317882*01 

AAY  *  ,317882*01  BAY  *  .294143*01  CAY  *  ,453971*01 

DAY  ■  .561835*01  EAY  ■  ,871634-02  FAY  ■  .000000 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEED.  PERPENDICULAR  TO  I 
INITIAL  FLIGHT  PATH,  P^R  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE. 

VGO  ■  0.0 

ROC'S  (COMPLEX  FORM) 

.1001*001  .1221*001 

.1001*001  -.1221*001 

-.1464*001  -.8834*000 

-.1464*001  .8834*000 

WVG1  ■  .197956*01  ZVG1  «  -.634193-00 
WVG2  *  .171024*01  ZVG2  >  .856260-00 

O.C.  GAIN  ■  .450783*03.  ROOT  LOCUS  GAIN  *  ,317882*01 

AVG  *  .317882*01  BVG  •  .294143*01  CVS  *  -.142392*01 

OVG  ■  .460100*01  EVG  ■  .231981*02 
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MOOTS  or  A/C  LATERAL  DIRECTIONAL  transfer  FUNCTIONS 

RUN  NO,  12 

VEMTOL  THC-1A  1900  FT/MIN  DESCENT  80  KNOTS 
INPUT  oat a 

OIMENSIONAL  STABILITY  DERIVATIVES 
UNITS  ARC  1  REA  RAO I  AN 

(BOOT  ARCS  DIFFER  BV  , 1372*02  DECREES*  POSITIVE 
FOR  NOSE  UP.  FROM  STABILITY  AXES) 


YV  • 

-,1124-00 

LV  • 

**2190-02 

NV  • 

-.  7100*02 

VP  • 

-.1733*01 

LP  ■ 

-.7973-00 

NP  ■ 

-.3920-01 

VR  ■ 

1924*00 

LR  ■ 

*.3490-01 

NR  ■ 

-.3700-01 

VVO  ■ 

-.0000 

LVD  • 

-.0000 

NVD  • 

-.0000 

VPO  • 

•.0000 

LPO  ■ 

-.0000 

NPO  ■ 

-.0000 

VRO  • 

-.0000 

LRD  ■ 

•,oooo 

NRD  • 

-.0000 

YA  ■ 

•S7SS-00 

LA  • 

,4243-00 

NA  « 

.2310-01 

TOR* 

.7000-01 

LOR* 

-.1324-00 

NOR* 

.1394-00 

U  • 

.1333*03 

UZ  • 

,3299*02 

GAMA  • 

-.1030*02 

RACK  ■ 

-.0000 

RHO  ■ 

,2390-02 

S  ■ 

-.0000 

RAC  • 

-.0000 

ixz  • 

.7114*04 

IT  * 

.7391*03 

MT  ■ 

-.0000 

XI  • 

-.0000 

tdt  • 

-.0000 

LX  • 

.1700*02 

LY  ■ 

*.0000 

LZ  ■ 

-.0000 

CL  ■ 

-.0000 

CD  ■ 

*.0000 

w  • 

.1340*09 

IX  • 
SPAN  • 

••203*04 

-.0000 

1Z  ■ 

.7179*09 

G  • 

.3220*02 

DIMENSIONAL  STABILITY  OERI VATIVESiPER  RADIAN# 
STABILITY  AXES 


vv  • 

-  .1926-00 

LV  ■ 

*.1334-01 

NV  • 

-.6933-02 

VP  • 

-.1729*01 

LP  * 

*,9694-00 

NP  * 

-.4037-01 

YR  • 

•2242*00 

LR  * 

.9721-01 

nr  * 

-.2343-01 

VVO  ■ 

.0000 

LVD  • 

.0000 

NVD  * 

.0000 

VPO  • 

.0000 

LPD  • 

.0000 

NPD  ■ 

.0000 

VRO  • 

.0000 

LRD  ■ 

.0000 

NRD  • 

.0000 

YA  ■ 

.9769-00 

LA  • 

,4491-00 

NA  • 

,9909-02 

TOR* 

.7000-01 

LOR* 

,1346-00 

ndr* 

,1335-00 

DIMENSIONAL  derivatives,  mimed 


TV 

1 

-.1826-00 

VP 

■ 

-.1729*01 

YR 

1 

.2242-00 

YVO 

1 

.0000 

YPQ 

a 

.0000 

YRO 

a 

.0000 

YA 

a 

.8768-00 

YOR 

.7000-01 

LV 

• 

•.2371-01 

LP 

■ 

*.9972*00 

LR 

a 

.7242*01 

LVD 

a 

.0000 

LPD 

a 

.0000 

LRD 

a 

,0000 

LA 

a 

,3021-00 

LOR 

1* 

.3192*00 

NV 

■ 

*.1033*01 

NR 

a 

••1701*00 

NR 

• 

*.1900*01 

NVD 

a 

.0000 

NRO 

a 

•0000 

NSD 

a 

•  0000 

NA 

a 

.7930*01 

NOS* 

•2124*00 

IN  STABILITY  axes.  Ub  ,l3'/2*03 
.  I XX*  .9446*04  tzz>  .7134*03  JXZ*  .8109*04 


LATERAL  DIRECTIONAL  DENOMINATOR  ROOTS 
ROOTS  (COMPLEX  FORM) 

,7719*000  .0000 

-.1404*000  -.3912-016 

.2330-002  -.7074-02* 

-.1832*001  ,1431-028 


Tl  ■ 

.129536*01 

T2  *  *.712123*01  T3  •  •423029*03 

T4  « 

-.345619-00 

COEFFICIENT* 

A  * 

.10000*01 

B  ■  ,11989*01  C  ■  *.12607*01 

D  ■ 

-.19573-00 

E  >  .46311*03 
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transfer  functions  for  stability  axes* 

ORIGIN  AT  AIRPLANE  C,G, 

RUN  NO.  L2  NUMERATOR  CHARACTERISTICS  FOR  CYCLIC 

SIDESLIP  ALONG  BODY  Y  AXIS  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

VO  >  0,0 

ROOTS  (COMPLEX  FORM) 

-.3113-001  .0000 

. 2119*001  .0000 

. 9301*001  .0000 

1/TVB1  «  -.311359-01  1/TVB2  ■  .211945*01  1/TVB3  •  .938190*01 

D.C.  GAIN  •  .117219*04,  ROOT  LOCUS  GAIN  •  ,876800-00 

AVB  »  .876800-00  BVB  ■  *,100571*02  CV8  ■  ,171207*02 

DVB  *  .542846-00 

ROLL  RATE  ABOUT  BODY  X  AXIS  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

PO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

.9233*000  .0000 

-.4273-001  .0000 

-.1051*001  .0000 

1/TPB1  *  .923366-00  1/TPB2  *  -.427383-01  1/TPB3  ■  -.103153*01 

O.C.  GAIN  »  -.449948*02.  ROOT  LOCUS  GAIN  «  ,502146-00 


APB  ■  .302146-00  BPB  •  .858158-01  CP9  ■  -.484806-00 

DPB  •  -.208373-01 


YAW  RATE  ABOUT  BODY  Z  AXIS  PER  DELTA  CYCLIC 

perturbations  about  initial  value. 

NO  •  0,0 

ROOTS  (COMPLEX  FORM) 

.1195*001  .0000 

-.3443*000  -.9907*000 

-.3443*000  ,9907*000 


ZRB  *  .481513-00  WRB  ■  .113046*01  1/TRB  « 

O.C.  GAIN  ■  -.242770*03,  ROOT  LOCUS  GAIN  ■ 


.119566*01 

,733798-01 


ARB  *  .733798- 01  BRB  ■  -.787282-02  CRB  ■  -.174606-02 

DRB  ■  -.112428*00 
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(DERIVATIVE  OF)  SIDE  ACCELERATION  AS  MEASURED 
BY  AN  ACCELEROMETER.  PER  DELTA  CYCLIC 

perturbations  about  initial  value* 

AYO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

.0000  ,0000 

.1258*001  .0000 

-.3543-001  ,22«4-023 

-.4338*000  -.1359*001 

-.6336*000  .1359*001 

WAY  ■  .149952*01  ZAY  •  ,422598-00 

1/TAY1  «  .125803*01  1/TAV2  ■  -.354362-01 

D.C.  CAIN  *  -.189786*03,  ROOT  LOCUS  CAIN  ■  ,876800-00 

AAY  ■  ,876800-00  BAY  ■  .392810-01  CAY  *  ,573856-00 

DAY  ■  -.245994*01  E AY  *  •, 878911-01  FAY  ■  ,000000 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEED*  PERPEND  I CULAR  TO 
initial  FLIGHT  PATH,  per  delta  cyclic 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

VGO  »  0,0 

ROOTS  (COMPLEX  FORM) 

,9474*000  ,0000 

-.9667*000  .0000 

-.1278-001  .4382*001 

-.1278-001  -.4382*001 

WVG  *  .438289*01  ZVG  ■  ,291774-02 

1/TVG1  ■  .947476-00  1/TVG2  •  -.966700-00 

D.C.  CAIN  *  -.333121*05,  ROOT  LOCUS  GAIN  «  ,876800-00 

AVC  ■  .876800-00  BVG  ■  ,392810-01  CVG  ■  ,160404*02 

DVC  ■  .303255-00  EVG  ■  -, 154270*02 


PHI/VE(SIDESLIP>*  ,1791-01  PH  I /BET  A  *  ,2457*01 

FOR  ROOT (  .7720-00*  .0000  J) 

PHI/VE(SI0ESLIP>*  ,1642-00  PHJ/BETA^  ,2253*02 

FOR  ROOT(  -.1404-00.  -.3913-16  J) 

PHI /V£( SIDESL IP ) a  .1617402  PHJ/BETa*  ,2219*04 

FOR  ROOT<  .2331-02*  -.7074-28  J) 

PH!/VE(SIDESLIP>«  ,1508-01  PHI/BETa«  .2070*01 

FOR  ROOTt  -.1833*01*  .1*31-26  J) 
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(DERIVATIVE  OF)  RANK  ANCLE  PROJECTED  ON  VERTICAL 
PLANEi  PE®  OELTa  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE * 

PMO  •  OiO 

ROOTS  (COMPLEX  FORM) 

.0000  ,0000 

.91054000  ,0000 

-.10P94Q01  .0000 

1/TPM1  •  .000000  1/TPH2  •  ,910541-00  1/TPHS  ■  -,10*920*01 

D.C  •  CAIN  «  .000000  .  ROOT  LOCUS  CAIN  ■  ,4*0329-00 


APM  ■  .4*0329-00  BPh  •  ,*5*135-01  CPM  •  -.476370-00 

DPH  S  .000000 

TRANSFER  FUNCTIONS  FOR  BODY  AXFS  UP  -.0000  DECREES 
f-  ROM  ORIGINAL  BODY  AXES* 

RESPECTIVE  X  Y  AND  Z  DISTANCES  FROM  AIRPLANE  C«C 
TO  ORIGIN  OF  AXES  ARE* 

LX  >  ,1700*02  LY  >  .0000  AND  LZ  •  -.0000 

RUN  NO.  L2  NUMERATOR  CHARACTERISTICS  FOR  CYCLIC 


SIDESLIP  ALONG  BODY  Y  AXIS  PER  DELTA  CYCLIC 

perturbations  about  aN  initial  VALUE* 

vo*n ,0 

ROOTS  (COMPLEX  FORM) 

.9638-001  ,0000 

.11454001  .1462*001 

,1145*001  -.1462*001 


ZVB  ■  -.616974-00  WV0  ■  .185774*01  1/TVB 

D.C.  GAIN  •  -.301056*04,  ROOT  LOCUS  GAIN 


.9*3*58-01 

.411*94*01 


AVB  •  .411694*01  BVB  •  -.9*4103*01  CVB  «  ,151368*02 

DVB  ■  -.139791*01 


ROLL  rate  ABOUT  body  X  AXIS  PER  DELTA  CYCLIC 
PERTURBATION'S  ABOUT  AN  INITIAL  value. 

PO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

.9061*000  .0000 

,1369-001  .0000 

-.1101*001  .0000 


1/TPB1  •  .906162-00  1/TPB?  »  .136954-01  1/TPR3  ■  -.110107*01 

O.C.  GAIN  «  .13*785*02.  ROOT  LOCUS  CAIN  «  ,470359-00 

APB  ■  .470359-00  BPB  «  .*52339-01  CP9  •  -.470554-00 

DPB  «  .642722-02 
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YAW  RATE  ABOUT  BOOT  Z  AKtl  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE* 

NO  ■  0*0 

ROOTS  ( COUPLE*  FORM) 

• 1053*001  .0000 

-.5*02*000  .5049*000 

**5602*000  >.5049*000 


ZRB  *  .749074-00  WRS  ■  . 753t 29-00  1/TRI  •  .109977*01 

O.C.  GAIN  ■  -.246514*03*  ROOT  LOCUS  GAIN  *  .190597-00 


ARB  •  .190597-00  BRB  *  .1270*8-01  CRA  *  -.11*700*00 

ORB  •  -.114162*00 


(DERIVATIVE  OF)  SIDE  ACCELERATION  AS  MEASURED 

BY  an  accelerometer  *per  delta  cyclic 

PERTURBATIONS  ABOUT  AN  INITIAL  VALUE. 

AYO  •  0.0 

ROOTS  (COMPLEX  FORM) 


.0000 
.1116*001 
-.5793*000 
-.5793*000 
-.2010*001 


.0000 

.0000 

.7*43*000 

-.7*43*000 

-.1155-032 


WAY  ■  .975134-00  ZAY  ■  ,594171-00 
t/TAYl  ■  . 1116***01  1/TAY2  ■  -.579396-00 

O.C.  GAIN  ■  -.189786*03*  ROOT  LOCUS  GAIN  •  .411*94*01 


AAY  *  .411694*01  BAY  •  .255330-00  CAY  •  -.141005*01 
DAY  ”  -.440069*01  EAY  *  -.*7*911-01  FAY  *  .000000 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEED.  PERPENDICULAR  TO 
INITIAL  FLIGHT  PATH.  P£R  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE. 

VGO  *  0.0 

ROOTS  (COMPLEX  FORM) 

.9678*000  .0000 

-.6425-001  .2071*001 

-.6425-001  -.2071*001 

-.9013*000  .14*2-030 


WVG  •  .207250*01  ZVG  •  .310054-01 
1/TVG1  *  .967*66-00  1/TVG2  •  -.6425*8-01 

O.C,  GAIN  *  -.333121*05.  ROOT  LOCUS  GAIN  •  .411694*01 


AVG  ■  .411694*01  BVG  ■  .255330-00  CV6  *  .140565*02 
DVG  *  -.163750*01  EVG  ■  -.154270*02 


( 
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transfer  functions  for  stability  axes* 

ORIGIN  AT  AIRPLANE  C.G. 

RUN  NO.  L2  NUMERATOR  CHARACTERISTICS  FOR  TAIL  ROTOR 

sideslip  along  body  y  axis  per  delta  tail  rotor 

PERTURBATIONS  ABOUT  INITIAL  VALUE# 

VO  •  0,0 

ROOTS  (COMPLEX  FORM) 

-.2009-001  .0000 

-. 4104+000  .0000 

,4229*003  ,0000 

1/TVB1  »  -.200954-01  1/TVB2  •  -,4i0465-00  1/TVB3  ■  ,422902*03 

D.C.  GAIN  *  -.527266*03#  ROOT  LOCUS  GAIN  •  .700000-01 


AVB  »  .700000-01  BVB  •  -.295730*02  CVB  ■  -.127454*02 

DVB  ■  -.244180-00 


ROLL  RATE  ABOUT  BODY  X  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE# 

PO  «  0,0 

ROOTS  (COMPLEX  FORM) 

-.1010*000  -.8421*000 

-.1010*000  .8421*000 

-.4263-001  -.6162-032 


ZPB  ■  .119103*00  WPR  ■  .848140-00  1/TPB 

D.C.  GAIN  •  .211381*02#  ROOT  LOCUS  GAIN 


-.426318-01 

,319211-00 


APB  ■  .319211-00  BPB  »  .780994-01  CPB  *  ,232371-00 

DPB  ■  .978918-02 


YAH  RATE  ABOUT  BODY  Z  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

NO  *  0,0 

ROOTS  (COMPLEX  FORM) 

,3800-001  .4863*000 

.5800-001  -.4863*000 

-.1036*001  .2357-030 


ZRB  ■  -.118424*00  WRB  «  .489828-00  1/TRB  *  -.103660*01 

D.C.  GAIN  •  .114051*03#  ROOT  LOCUS  GAIN  •  ,212363-00 


ARB  ■  ,212363-00  BRB  ■  ,193499-00  CRB  •  ,234137-01 

DRB  *  .328177-01 
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(DERIVATIVE  OF)  SIDE  ACCELERATION  AS  MEASURED 
BY  AN  ACCELEROMETER,  PER  DELTA  TAIL  ROTOR 

perturbations  about  initial  value# 

AYO  >  0,0 

ROOTS  (COMPLEX  FORM) 

-.2192-001  -.9209-019 

-.9423-007  , 6103-0*1 

- , 3349*000  . 1296-0*1 

,3272*001  - .8135*001 

.3272*001  .8135*001 

WAY  •  .17*92**01  ZAV  ■  -.373220-00 
1/TAV1  ■  -.942318-07  1/TAY2  ■  -.334909-00 

O.C.  GAIN  ■  .833660*02,  ROOT  LOCUS  CAIN  «  ,700000-01 

AAV  ■  .700000-01  BAY  »  -.433222-00  CAY  »  .522000*01 

DAY  •  .191749*01  EAY  ■  ,395334-01  FAY  ■  ,372529-08 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEED,  PERPENDICULAR  TO 
initial  flight  path,  per  delta  tail  ROTOR 

PERTURBATIONS  ABOUT  INITIAL  VALUE, 

VGO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

- . 122**000  .7049*000 

- « 122**000  -.7049*000 

.3217*001  -.1385*002 

,3217*001  ,1385*002 

WVG1  ■  .715546-00  ZVCl  ■  .171475-00 
WVG2  ■  .142202*02  ZVC2  ■  226237-00 

D.C,  GAIN  *  .156497*05,  ROOT  LOCUS  GAIN  *  .700000-01 

AV6  ■  .700000-01  BVG  ■  -, 433222-00  CVG  «  .140803*02 

DV6  ■  .324299*01  EVG  ■  .72474**01 

(DERIVATIVE  OF)  BANK  ANGLE  PROJECTED  ON  VERTICAL 
PLANE#  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE# 

PHO  «  0,0 

ROOTS  (COMPLEX  FORM) 

.0000  .0000 

-.7480-001  -, 8988*000 

-.7480-001  ,8988*000 

ZPH  ■  .829320-01  WPh  ■  ,901946-00  1/TPH  ■  ,000000 

D.C.  GAIN  *  .000000  >  ROOT  LOCUS  GAIN  «  .275165-00 

APH  ■  .275165-00  BPW  •  ,411648-01  CPH  ■  ,223849-00 

DRH  ■  .000000 
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RUN  NO.  L* 


transfer  functions  roii  boo*  axes  up  -.0000  decrees 

mom  OmilML  loot  AXES, 

RESPECTIVE  X  V  4N0  !  DISTANCES  FROM  4|ML4NE  C.C 
TO  ORIStN  OF  AXES  AR(« 

LX  ■  ,1700*02  LT  ■  .0000  AND  lZ  ■  *,0000 

numerator  characteristics  for  tail  rotor 

sioislir  along  soot  v  axis  rcr  delta  tail  rotor 
perturbations  about  an  initial  value* 
vo«o.o 

ROOTS  (COMPLEX  FORM) 

.9240-001  .0900 

-.4991-000  .0000 

,»7>s*eoi  .oooo 

i/TVBl  ■  .>2*021-01  1/TVB2  •  -.499190-00  1/TVS3  •  .973374-01 

O.c.  SAIN  •  .144100*04,  ROOT  LOCUS  OAtN  •  ,4SA441*01 

A  VS  *  .49*4*1-01  RVB  *  -.210244*02  CVR  ■  -,  11  JIM-02 

OVS  •  .A4/SAT-00 

roll  rate  about  root  x  axis  *er  delta  tail  rotor 
RERTuRRaTJOKS  ABOUT  AN  INITIAL  value, 

FO  ■  0,0 

ROOTS  ( COMPLEX  FORM) 

-.♦343-001  ,4114*000 

-. *3*3-001  -.91S4-000 

,13/1-COl  -.1340-032 

IPS  •  .#tll*7-01  HPR  •  .920*97-00  1/TPS  ■  .13714A-01 

O.C.  SAIN  •  -.*12000*01,  ROOT  LOCUS  SAIN  *  .23*724-00 

APS  •  .239724-00  BPS  ■  ,294947-01  CPS  •  .219710-00 

OPS  •  -. 3019*9-02 

TAM  RATE  about  SOOT  2  AXIS  PER  delta  Tail  ROTOR 
PERTURBATIONS  ABOUT  AN  |N|T|AL  VALUE, 

MO  ■  0,9 

ROOTS  (COMPLEX  FORM) 

-.1199-001  .9199*006 

-.1199-001  -.9139*000 

•.7192*003  .*474-032 

IRB  •  .231779-01  «RR  •  .91**91-00  l/Ttg  •  -.719201*00 

O.c.  6*1*  •  .119910*03.  ROOT  LOCUS  CAIN  •  .212024-00 

IN  •  .2*2324-03  ORP  •  .2994*9-00  e*«  •  .79B1Q4-01 

OPR  •  .939322-01 
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(DERIVATIVE  OF)  SIDE  ACCELERATION  AS  MEASURED 
0Y  AN  ACCELEROMETER  »PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE* 

AYO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

4451*000  ,3868-020 

-.9423-007  .5883-033 

-.8989-001  1120*001 

-.8989-001  .1120*001 

-.1445-001  -.2118-032 

WAV  *  .112381*01  ZAV  *  .799956-01 
1/TAV1  *  -.942320-07  1/TAY2  ■  -.808998-01 

O.C.  CAIN  *  .853660*02.  ROOT  LOCUS  GAIN  *  .486441*01 

AAV  ■  .466441*01  BAV  ■  .311035*01  CAV  «  .657678*01 

OAV  ■  .282924*01  EAV  ■  .395334-01  FAV  ■  .372529-08 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEED*  PERPENDICULAR  TO 
INITIAL  FLIGHT  PATH.  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE* 

VGO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

-• 1753*000  .7658*000 

-.1253*000  -.7658*000 

-.1944*000  -.1560*001 

-.1944*000  .1560*001 

WV61  »  .776066-00  ZVCl  ■  ,161460-00 
WVG2  *  .157282*01  ZVG2  ■  ,123600*00 

O.C.  CAIN  ■  .156497*05.  ROOT  LOCUS  GAIN  *  ,466441*01 

AV6  ■  .466441*01  BVG  ■  .311035*01  eVG  *  ,154371*02 

DV6  ■  .415474*01  EVG  ■  .724746*01 
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ROOTS  OF  A/C  LATERAL  DIRECTIONAL  TRANSFER  FUNCTIONS 


RUN  NO •  L3 

VERTOL  VHC-1A  LEVEL  FLIGHT  AT  60  KNOTS 
INPUT  DATA 

DIMENSIONAL  STABILITY  DERIVATIVES 


UNITS  ARE  1  PER  RADIAN 
(BODY  AXES  DIFFER  BV  ,4712*01  DECREES 
FOR  NOSE  UP*  FROM  STABILITY  AXES) 

»  POSITIVE 

YV  • 

"•1182*00 

LV  ■ 

-.1720-01 

NV  ■ 

•* 2900-02 

YP  • 

-.1248*01 

LP  ■ 

-.6327-00 

NP  ■ 

•*3990-01 

YR  • 

-.1281-00 

LR  • 

-.2270-01 

NR  ■ 

•(3020-01 

YVD  ■ 

-.0000 

LVO  ■ 

-.0000 

NVD  ■ 

•(0000 

YPD  • 

-.0000 

LPD  * 

-.0000 

NPD  ■ 

•,0000 

YRD  ■ 

-.0000 

LRO  » 

•,0000 

NRD  • 

•i 0000 

YA  ■ 

.9643-00 

LA  ■ 

.4538-00 

NA  » 

,2660-01 

YQR* 

.1039*00 

LDR* 

-, 1334-00 

NOR- 

,1703-00 

U  « 

.1007*03 

UZ  ■ 

,8300*01 

CAMA  ■ 

,0000 

MACH  ■ 

-.0000 

RHO  ■ 

.2380-02 

S  ■ 

-,0000 

MAC  ■ 

-.0000 

IXZ  • 

.7114*04 

IV  • 

,7991*05 

HT  ■ 

-.0000 

XI  • 

-.0000 

TOT  > 

-,0000 

LX  ■ 

.1700*02 

LY  ■ 

-.0000 

LZ  ■ 

-.0000 

CL  ■ 

-.0000 

CD  • 

-.0000 

w  ■ 

,1340*05 

IX  ■ 
SPAN  » 

.9203*04 

-.0000 

IZ  ■ 

,7179*03 

6  ■ 

,3220*02 

DIMENSIONAL  STABILITY  DERIVATIVESiFER  RADIAN* 

stability  axes 


YV  • 

-.1182*00 

LV  ■ 

-.2067-01 

NV  ■ 

-.2681-02 

YP  « 

-.1234*01 

LP  ■ 

-.7373-00 

NP  • 

-.3610-01 

YR  • 

-.2313-01 

LR  ■ 

.9896-03 

nr  * 

-.4647-01 

YVD  * 

.0000 

LVO  « 

.0000 

NVD  • 

,0000 

YPO  ■ 

.0000 

LPD  ■ 

.0000 

NPD  • 

,0000 

YRD  ■ 

.0000 

LRD  « 

.0000 

NRD  ■ 

,0000 

YA  « 

.9643-00 

LA  ■ 

,3127-00 

NA  » 

.2149-01 

YQR* 

.1039*00 

LDR* 

-.2809-01 

NDR* 

,1694-00 
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dimensional  derivatives,  primed 


YV 

■ 

% 

-.1162*00 

LV 

9 

-.2019-01 

NV  ■ 

-.2167-02 

YP 

9 

-.1254*01 

LP 

9 

-.7337-00 

NP  ■ 

-,1703-01 

YR 

U 

-.2515-01 

LR 

9 

.1146-01 

nr  ■ 

-.4705-01 

YVD 

9 

.0000 

LVO 

9 

.0000 

NVD  ■ 

,0000 

YPD 

9 

.0000 

LPD 

9 

.0000 

NPO  ■ 

,0000 

YRD 

9 

.0000 

LRD 

9 

.0000 

NRD  ■ 

,0000 

YA 

9 

,9643-00 

LA 

9 

.5108-00 

NA  ■ 

,8192-02 

YDR* 

.1039*00 

LDR 

[■ 

-.6641-01 

NDR« 

,1721-00 

IN  STABILITY  axes,  up  ,1010*03 
» txx«  ,8460*04  IZZ«  ,7253*05  IXZ*- .1893*04 


LATERAL  DIRECTIONAL  DENOMINATOR  ROOTS 

ROOTS  (COMPLEX  FORM) 

,2255*000  .6039*000 

,2253*000  -,6039*000 

-.5S47-001  ,1571-030 

*, 1291*001  ,9552-030 


TS  •  -.171021*02  TR  ■ 

ZOR  ■  -.349603-00  WDR 

OUTCH  ROLL  MODE 


-,774435-00 

•  ,644670-00  RAD/SEC 

■  .102602*00  CVCLES/SEC 


PERIOD  ■  ,10403*02  TIME  TO  DOUBLE  AMP,  * 

TIME  TO  ten  TIMES  AMP,  ■ 
CYCLES  TO  DOUBLE  AMP,  * 
CYCLES  TO  TEN  TIMES  AMP,  * 


COEFFICIENTS 

A  ■  .10000*01  B  ■  .89898-00  C  ■  -.11730*00 

D  ■  .52692-00  E  *  ,31379-01 


,30755*01 

.10217*02 

,29564-00 

,98210-00 
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RUN  NO*  L3 


TRANSFER  FUNCTIONS  FOB  STABILITY  AXES. 

ON  1 61 N  AT  AIRPLANE  C.6, 

NUMERATOR  CHARACTERISTICS  FOR  CYCLIC 

SIOESL1F  ALONG  BOOT  V  AXIS  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

VO  •  0,0 
ROOTS  (COMPLEX  FORM) 

*,4635*001  .0000 

•3943*000  .4190*001 

.3943*000  *.4190*001 

IVS  •  *.549954-01  WVS  ■  .414993*01  1/TVS  *  -.443969*01 

D.C.  CAIN  •  .247991*02i  ROOT  LOCUS  GAIN  •  .964300-00 

AVI  >  .964300-00  SVS  ■  -.719765-00  CVB  *  ,167243*02 

DVI  ■  .774919-00 

ROLL  RATE  A90UT  BODY  X  AXIS  P|R  DELTA  CYCLIC 
PERTURBATIONS  ASOUT  INITIAL  VALUEi 
PO  •  0.0 

ROOTS  (COMPLEX  FORM) 

.0000  ,0000 

.3692*000  .0000 

-.4994*000  .0000 

1/TPI1  *  .000000  1/TPB2  ■  .361294*00  1/TPiS  "  *.499619*00 

O.C.  SAIN  ■  .000000  I  ROOT  LOCUS  GAIN  *  .310942*00 

API  •  .910942*00  BPS  •  .490449*01  ePB  *  -.932430*01 

DPI  •  .000000 

VAN  RATE  ABOUT  I00Y  Z  AXIS  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

NO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

.1729*001  ,0000 

-.4314*000  ,1320*001 

-.4314*000  *.1320*001 

ZRI  •  .431929-00  WRB  "  ,146333*01  1/TRB  «  ,172929*01 

OtC*  6AJN  ■  -.964140*00*  ROOT  LOGUS  OAtN  •  ,419202*02 

ARB  ■  .919202-02  SRB  *  *. 391193*02  dB  *  *,334411*03 

ORI  •  -.303146-01 
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PMI/VE<SIDESLIP>«  ,2763-01  PWJ/BETA*  ,2793*01 

FOB  BOOK  ,2234-00#  ,6040-00  j) 

PHI/VE<SIDE8LIP>«  ,2763-01  PHI /BETA*  .2793*01 

FOR  ROOK  .2234-00#  -.6040-00  J> 

PMI/VE(S10ESL1P>»  ,4660-00  PWJ/BETA*  ,472**02 

FOR  ROOK  -.3*47-01#  ,1372-30  J> 

PMI/VE(SIDESLIP>*  .2800-01  PwI/BETa*  ,282**01 

FOR  ROOK  -.12*1*01#  ,9533-30  J) 


(DERIVATIVE  OF)  SIDE  ACCELERATE  AS  MEASURED 
BY  AN  accelerometer#  rer  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUr# 

AYO  ■  OiO 

ROOTS  (COMPLEX  FORM) 

.0000  .0000 

.1128*001  .0000 

-.3998*000  ,*366*000 

-.39*8*000  -,*366*000 

-.4513-001  ,1316-031 

WAY  ■  .111225*01  ZAV  •  ,339350-00 

1/TAY1  •  .112883*01  1/TAY2  •  -,3**8*l-00 

0#C#  6AIN  *  -.1*3793*01#  ROOY  LOCUS  GAIN  *  .9*4300-00 

AAY  *  .*64300-00  BAY  ■  ,111*4**00  CAY  •  -,10***7*00 

DAY  •  -.133174*01  EAY  •  *,608103-01  FAY  >  ,000000 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEED#  PERPENDICULAR  TO 
INITIAL  flight  PATH,  P£»  delta  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUF« 

VGO  ■  OiO 

ROOTS  (COMPLEX  FORM) 

,4084*000  .0000 

-,4341*000  .0000 

-.3317-001  .4138*001 

-.3317-001  4138*001 

WVG  ■  .413839*01  ZVG  ■  .8500*0-02 

1/TVG1  *  .408417-00  1/TVC2  •  -.434131-00 

D.C.  GAIN  ■  -.976202*02#  ROOT  LOCUS  GAIN  •  .964309-00 

AVG  •  .964300-00  BVG  ■  .111949*00  evG  *  .1*33*1*02 

OVG  ■  .742706-00  EVG  ■  -.306324*01 


! 


(DERIVATIVE  OF)  BANK  ANCLE  PROJECTED  ON  VERTICAL 
PLANE*  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUF. 

PHQ  *  0,0 

ROOTS  (COMPLEX  FORM? 

.0000  .0000 

, 3682*000  .0000 

-.4956*000  .0000 

1/TPMl  s  ,000000  1/TPW2  =  .3682*6-00  1/TPH3  *  -.495613-00 

D.C.  CAIN  =  .000000  .  ROOT  LOCUS  CAIN  »  ,510842-00 

APH  •  .510842-00  BPw  «  .650449-01  CPW  ■  -.932430-01 

DPH  «  .000000 


TRANSFER  FUNCTIONS  FOR  BODY  AXES  UP  -.0000  DECREES 
FHOM  ORIGINAL  BODY  AXES* 

RESPECTIVE  X  V  AND  Z  DISTANCES  FROM  AIRPLANE  C.C 
TO  ORIGIN  CF  AXES  ARE. 

LX  =  ,1700*02  LX  =  .0000  AND  LZ  s  -.0000 

RUN  NO.  L3  NUMERATOR  CHARACTERISTICS  FOR  CYCLIC 

SIDESLIP  ALONG  BODY  Y  AXIS  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE* 

VOsO.O 

ROOTS  (COMPLEX  FORM) 

-.1586-001  .0000 

. 1 977*000  .3016*001 

.1977*000  -.301**001 

ZVB  *  -.654093-01  WVB  *  .302299*01  1/TVB  *  -.156604-01 

D.C.  GAIN  *  .839026*01*  ROOT  LOCUS  GAIN  s  ,181646*01 

AVB  *  .181646*01  BVR  *  -.689535-00  CV9  s  ,165883*02 

DVB  «  .2632/9-00 

roll  Rate  about  BODY  X  AXIS  PER  delta  CYCLIC 
PERTURBATIONS  ABOUT  AN  ! M I T ; a L  VALLE. 

PO  =  0,0 

ROOTS  (COMPLEX  FORM) 

,2744-001  .1300-025 

•  3517*000  -.7679-042 

-,5073*000  .1154-039 

1/TPB1  *  .2/4481-01  1/TPB2  =  .351748-00  1/T»b3  s  -,507309-CO 

D.C.  GAIN  s  .793631-01.  ROOT  LOCUS  GAIN  a  ,508443-00 

APB  *  .508443-00  BPB  =  .651382-01  C PR  «  -.929001-01 

DPR  =  .249034-02 


YAW  RATE  ABOUT  BOOY  Z  AXIS  PER  DELTA  CYCLIC 
PERTURBATIONS  A30UT  AN  INITIAL  VALUEi 
NO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

. 8967+000  .0000 

-, 4637*000  .*760*000 

-.4637*000  *,6760*000 

ZRB  *  .365650-00  WRB  «  ,619865-00  1'TRB  ■  .896710-00 

D • C •  CAIN  ■  -.962875-00*  ROOT  LOCUS  SAIN  ■  ,501272-01 

ARB  ■  .301272-01  BRB  ■  .154414-02  CRB  ■  -.799686-02 

DRB  ■  -.302142-01 

(DERIVATIVE  OF)  SIDE  ACCELERATION  AS  MEASURED 
BY  AN  ACCELEROMETER  .PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE. 

AYO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

,0000  .0000 

.1037*001  .0000 

-.5405*000  .8324*000 

-.5405*000  -.8324*000 

-.3274-001  -.4391-031 

WAY  *  .992374-00  ZAY  «  .544617-00 

1/TAY1  *  ,103781*01  1/TAY2  ■  -.540573-00 

D.C.  CAIN  «  -.193793*01.  ROOT  LOCUS  GAIN  «  .181646*01 

AAY  «  .181646*01  BAY  «  ,138199-00  CAY  «  -.245944-00 

DAY  «  -.186538*01  EAY  «  -.608105-01  PAY  «  ,000000 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEED.  PERPENDICULAR  TO 
initial  flight  path,  per  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE. 

VGO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

.4228*000  .0000 

-.4379*000  ,8372-026 

-.3049-001  .3017*001 

-.3049-001  -.3017*001 

WVC  «  .301736*01  ZVG  «  .101065-01 

t/TVGl  «  .422897-00  1/TVG2  *  -.437989-00 

D.C.  CAIN  ■  -.976202*02.  ROOT  LOCUS  GAIN  «  .1»1646*01 

AVG  *  .181646*01  BVG  ■  .1385.99-00  CV6  a  .162032+02 

DVG  *  .229065-00  EVG  ■  -.306324*01 
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TRANSFER  FUNCTIONS  FOR  STABILITY  AXES* 

ORIGIN  AT  AIRFLANE  G.8. 

RUN  NO.  L3  NUMERATOR  CHARACTERISTICS  FOR  TAIL  ROTOR 

SIDESLIP  ALONG  BOOT  V  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

VO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

-.2474-002  .0000 

-.•441*000  ,0000 

.1435*003  .0000 

1/TVB1  *  -.247411-02  1/TVB2  ■  -.844157-00  1/TVB3  ■  .143582*03 

O.C.  GAIN  ■  -.118128*01i  ROOT  LOCUS  OAIN  ■  .105*00*00 

AVB  ■  .105*00*00  BVB  ■  -.172314*02  CVS  *  -.150128*02 

OVB  *  -.370477-01 

ROLL  RATE  ABOUT  BODY  X  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

PO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

.0000  .0000 

.2243*001  .0000 

-.2431*001  .0000 

1/TPB1  ■  .000000  1STPB2  •  .224354*01  1/TPB3  •  -.143118*01 

D.C*  GAIN  ■  .000000  *  ROOT  LOCUS  OAIN  ■  -.4440*8-01 

APB  •  -.4440M-01  BPS  »  -.111384-01  ePB  ■  ,345477-00 

DPB  ■  .000000 

YAW  RATE  about  boot  z  axis  per  delta  tail  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

NO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

.1*40*000  -.7112*000 

.1*40*000  .7112*000 

-.1245*001  -.4101-030 

ZRB  ■  -.243144-00  WRB  ■  ,*3*279-00  1/TRB  •  -.124522*01 

D.C.  GAIN  ■  .371323*01*  ROOT  LOCUS  GAIN  •  ,1*2140-00 

ARB  ■  .1*2140-00  BRB  ■  .14*553-00  eRB  •  ,103*22-01 

ORB  •  .114510*00 
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(DERIVATIVE  OP)  SIDE  ACCELERATION  Al  MEASURED 

BY  AN  accelerometer.  per  delta  tail  rotor 

PERTURBATIONS  ABOUT  INITIAL  VALUE* 

AYO  ■  0.0 

ROOTS  (COMPLEX  PORM) 

.0000  .0000 

-.3491-002  •. 3510-01* 

-. *915*000  -.12*1-03* 

4157*000  .42***001 

-.4157*000  -,42***001 

WAV  ■  .431*51*01  ZAV  ■  .9*30*1-01 
1/TAU  ■  -.349896-02  1/TAV2  ■  -,**153*-00 

O.c.  CAIN  •  .152139*00.  ROOT  LOCUS  CAIN  ■  ,105900*00 

AAV  ■  .105900*00  BAV  ■  .1*1*54-00  CA*  •  .2034*1*01 

DAY  •  .1371*3*01  EAV  •  .4773*7-02  PA V  «  .300000 

(DERIVATIVE  OP)  LATERAL  GROUND  SPEED*  PERPENDICULAR  TO 

initial  PLIGHT  RATH.  PE*  del^a  tail  Rotor 

PERTURBATIONS  ABOUT  INITIAL  VALUE* 

V6C  »  0*0 

ROOTS  (COMPLEX  PORMI 

.2000*001  .2424*001 

.2000*001  -.2424*001 

-.27*3*001  -.1*02*001 

-.27*3*001  .1*02*001 

MVG1  »  .3142*3*01  ZVG1  *  -.*3*4*1-00 
WVG2  ■  .3354***01  ZVG2  •  .823753-00 

D.C.  GAIN  *  .3751*0*03.  ROOT  LOCUS  GAIN  ■  .105*00*00 

AVG  •  .105*00*00  BVG  •  .1*1*54-00  evG  ■  -.1037***00 

DV6  •  .1012*7*01  EVG  •  .117731*02 

(DERIVATIVE  OP)  RANK  ANGLE  PROJECTED  ON  VERTICAL 
PLANE.  PE*  delta  tail  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

PMO  »  0.0 

ROOTS  (COMPLEX  PORM) 

.0000  .0000 

.22*3*001  .0000 

-.2431*001  .0000 

1/TPMi  ■  .300000  1/tpn2  ■  .22*35**01  l/TP*3  •  -.243125*01 

D.C.  GAIN  ■  .000000  .  ROOT  LOCUS  GAIN  ■  -.**40**-01 

APM  ■  -.**4099-01  BPw  •  -.1113*4-01  CP«  •  ,3*5477-00 

DPH  *  .000000 


t 


DEGREES 


TRANSFER  FUNCTIONS  for  boot  AXES  up  -.0000 
FROM  ORIGINAL  BODY  AXES# 

RESPECTIVE  x  Y  AND  2  DISTANCES  FROM  AJRPLANE  C.G 
TO  ORIGIN  OF  AXES  ARE# 

LX  *  .1700*02  Ly  *  .0000  AND  LZ  ■  -.0000 

RUN  NO.  L3  NUMERATOR  CHARACTERISTICS  FOR  TAIL  ROTOR 

SIDESLIP  ALONG  BODY  Y  AXIS  PER  DELTA  TAIL  ROTOR 
perturbations  ABOUT  AN  initial  VALUE# 

V0*0 , 0 

ROOTS  (COMPLEX  FORM) 

.1205*000  .0000 

-.9371*000  .0000 

.5850*001  .0000 

1/TVB1  *  .120596*00  1/TVB2  *  -.937i48-00  1/TVB3  «  ,585034*01 

D.C.  GAIN  =  .617302*02#  ROOT  LOCUS  GAIN  •  .292965*01 

AVB  ■  .292965*01  PV8  ■  *.147472*02  CV9  «  -,l4326j*02 

DVB  =  .193704*01 

roll  rate  about  body  x  axis  pe»  delt:  tail  rotor 
perturbations  about  an  initial  value# 

PO  *  0,0 

ROOTS  (COMPLEX  FORM) 

.2638-001  .0000 

.1973*001  .0000 

-.2288*001  .0000 

1/TPHl  *  .263876-01  1/TPB2  *  .197310*01  1/TPB3  ■  *.228858*01 

D.C.  GAIN  *  -.305021-00,  ROOT  LOCUS  GAIN  «  -.803258-01 

APB  *  -.803258-01  BPB  «  -.232215-01  CPB  «  ,363388-00 

DPB  *  -.957129-02 

YAW  RATE  ABOUT  BODY  Z  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE# 

NO  *  0,0 

ROOTS  (COMPLEX  FORM) 

.1488*000  .7559*000 

.1488*000  -.7559*000 

-.1177*001  .1172-027 

ZR8  *  -.193206-00  WRB  *  .770518-00  1/TRB  «  -.117755*01 

D.C.  GAIN  «  .370066*01#  ROOT  LOCUS  GAIN  *  ,166103-00 

ARB  *  .166103-00  B«R  *  .14614Q-Q0  CR9  ■  ,403790-01 

DR9  *  .116124*00 
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(DERIVATIVE  OF)  SIDE  ACCELERATION  AS  MEASURED 

BY  AN  accelerometer  ,®er  delta  tail  rotor 
PERTURBATIONS  about  an  INITIAL  value. 

AYO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

.0000  .0000 
,7484-001  1038*001 

,7484-001  .1038*001 

-.1428-002  -.1271-031 

-.1051*001  .7857-031 

WAV  *  .104158*01  ZAY  •  -.718530-01 
1/TAV1  «  -.142854-02  1/TAY2  «  -.105144*01 

D.Ct  CAIN  «  .152139-00.  ROOT  LOCUS  GAIN  *  .292965*01 

AAV  •  .292965*01  BAY  ■  .264603*01  CAY  *  .272106*01 

DAY  ■  .334574*01  E AY  •  .477397-02  FAY  ■  .000000 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEED.  PERPENDICULAR  TO 
initial  flight  PATh.  per  delta  tail  ROTOR 
perturbations  about  AN  INITIAL  VALUE. 

VGO  «  0.0 

ROOTS  (COMPLEX  FORM) 

,7784*000  .1099*001 

,7784*000  -.1099*001 

-.1230*001  -.8370*000 

-.1230*001  .8370*000 

WVC1  ■  .134736*01  ZvCl  »  «*, 577761-00 
WVG2  «  .148783*01  ZVG2  ■  ,826740-00 

D.C.  GAIN  ■  .375190*03.  ROOT  LOCUS  GAIN  *  .292965*01 

AVG  ■  .292965*01  BVG  «  .,264603*01  CVG  ■  .582657-00 

DVG  *  .298708*01  EVG  •  .117731*02 
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ROOTS  OF  A/C  LATERAL  DIRECTIONAL  TRANSFER  FUNCTIONS 

RUN  NO.  L4 

VERTOL  YMC-1A  1500FT/YIN  DESCENT  AT  60  KNOTS 
INPUT  DATA 

DIMENSIONAL  STABILITY  DERIVATIVES 
UNITS  ARE  1  PER  RADIAN 

(BODY  AXES  DIFFER  BY  ,1930+02  DEGREES.  POSITIVE 
FOR  NOSE  UP.  FROM  STABILITY  AXES) 


Y  V 

x 

-.1517-00 

LV 

a 

-.3710-02 

NV  « 

-.4560-02 

VP 

■ 

-.1862+01 

LP 

a 

•, 8746-00 

NP  « 

-.4000-01 

YR 

8 

-.2282-00 

LR 

8 

-.7680-01 

NR  a 

-.3300-01 

YVD 

8 

-.0000 

LVD 

8 

-.0000 

NVO  * 

-.0000 

YPD 

8 

- . 0000 

LPD 

s 

-.0000 

NPD  * 

-.0000 

YRD 

8 

-.0000 

LRD 

8 

- .  0000 

NRD  * 

-.0000 

YA 

8 

,8469-00 

LA 

8 

.4323-00 

NA  « 

,2385-01 

YOR 

8 

.7300-01 

LDR* 

-.1355-00 

NDR« 

,1591-00 

U 

8 

.9850+02 

UZ 

a 

.3450+02 

GAMA  > 

-.1390+02 

MACH 

8 

-.0000 

RHO 

a 

.2380-02 

S  * 

-.0000 

MAC 

a 

-.0000 

IXZ 

■ 

.7114*04 

IV  « 

,7591*05 

HT 

X 

-.0000 

XI 

s 

- . 0000 

TDT  a 

-.0000 

LX 

8 

.1700+02 

LY 

8 

-.0000 

LZ  * 

-.0000 

CL 

a 

- .0000 

CD 

8 

-.0000 

W  ■ 

,1340+05 

IX 

8 

.9203+04 

IZ 

a 

.7179*05 

G  a 

,3220+02 

SPAN 

a 

-.0000 

DIMENSIONAL 

STABILITY  DERIVATIVES. per  RADIAN, 

stability 

AXES 

YV 

8 

-.1517-00 

LV 

8 

-.1210-01 

NV  * 

-.4290-02 

YP 

a 

-.1833+01 

LP 

a 

-.7364-00 

NP  a 

-.1021-01 

YR 

8 

.4001-00 

LR 

s 

,1255-00 

NR  * 

-.27f)0-01 

YVD 

8 

.0000 

LVD 

8 

.0000 

NVD  ■ 

,0000 

YPD 

8 

.0000 

LPD 

a 

.0000 

NPD  * 

,0000 

YRD 

8 

.0000 

LRD 

s 

.0000 

NRD  * 

,0000 

YA 

8 

.8469-00 

LA 

X 

,3724-00 

NA  * 

,4334-02 

YDR 

.7300*01 

LDR 

8 

.2240-00 

NOR* 

,1613-00 
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DIMENSIONAL  DERIVATIVES.  RR|WfD 


vv  ■ 

-.1917-00 

LV  • 

-.2279-01 

NV  • 

-.1171-01 

V#  • 

-.1433*01 

LR  • 

-. 9991-00 

NR  • 

-.2799-00 

V4  • 

.4001-00 

IR  • 

.1229*00 

nr  • 

-, 3024-02 

vvo  • 

.0000 

LVO  • 

.0000 

NVD  ■ 

.0000 

v*d  • 

.0900 

lrp  ■ 

.0000 

NRP  • 

.0000 

» 

.0000 

L*0  • 

.0000 

NRO  * 

.0000 

V*  ■ 

.9449-00 

LA  • 

.4943*00 

NA  ■ 

.1391-00 

V09* 

.7300-01 

LOR* 

.9914-00 

nor* 

.3994-00 

IV  STAStLlTT  axis.  ua  .1044*03 
*|XVS  >1140*05  IZZ*  .4939*09  |K|*  .1397*09 


LATIRal  DIRECTIONAL  DENOMINATOR  ROOTS 
ROOTS  (C0**RlEx  rORM) 

>13*3*000  .9719-022 

.9425*000  .2773-037 

-.4010-031  .917*- 034 

-. 1771*001  .1299-034 


T1  •  . '44994*01  T2  •  .194443*01  T3  * 

74  •  -.944*31-00 

COCMtetCNTS 

A  ■  .19000*01  H  •  .11429*01  c  *  -.10724*01 

0  •  .74112-01  t  •  .42030-02 


-.207449*02 


HUN  NO.  14 


TRANSFER  FUNCTION!  FOR  STABILITY  AXES. 

ORIGIN  AT  AlftFLANE  C.O, 

NUMERATOR  CHARACTERISTIC!  FOR  CYCLIC 

SIDESLIP  ALONG  BOOV  Y  AXIS  RER  DELTA  CYCLIC 
RERTURBATIONS  ABOUT  INITIAL  VALUE. 

VO  •  0.0 
ROOTS  (COHRLEX  FORM) 

. 1123+001  ,0000 

* ,3194*001  .0000 

*1599+002  ,0000 

1/TVB1  ■  .112300+01  1/TVSt  ■  395422-01  1/TVB3  ■  .199949*02 

O.C.  CAIN  ■  .943314+02.  ROOT  LOCUS  OAtN  *  .944900-00 

AVB  •  .944900-00  BVB  •  -.144903*02  CVS  *  ,144141+02 

DVB  •  .999137-00 

ROLL  RATE  ABOUT  BOOV  X  AXIS  RfiR  DELTA  CYCLIC 
RERTURBATIONS  ABOUT  INtTtAL  VALUE. 

RO  •  0,0 

ROOTS  (COMRLEX  FORM) 

.7139+000  ,0000 

-,7404-001  .0000 

-,7499+000  ,0000 

1/TRS1  ■  .713942-00  l/TROt  •  -.740492-01  1/TRB3  •  -,709911-00 

O.C.  GAIN  ■  -.339943+01.  ROOT  LOCUS  BAIN  ■  .499332-00 

ARB  •  .499332-00  BRB  ■  .747997-01  CRB  •  -.279239-00 

ORB  •  -.200149-01 

YAH  RATE  ABOUT  BOOT  2  4X18  RER  OELTA  CYCLIC 
RERTURBATIONS  ABOUT  INITIAL  VALUE* 

NO  •  0,0 

ROOTS  (COMPLEX  FORM) 

•0294*000  ,0000 

-•4470*000  ,7342*000 

-•4470+000  -.7342+000 

ZR8  ■  .920490-00  MRS  •  .940042-00  1/TRB  •  ,029409-00 

0*C*  SAIN  i  -.139999*02.  ROOT  LOCUS  SAIN  *  ,190009-00 

AR«  •  • 134009-00  BRB  •  ,994421-02  eRB  •  ,299049-09 

ORB  •  -.041092-01 


»M!/V((t!0£lLl”*  .t*C*-^3  ,1*44*32 

row  BOOT!  .  1343-00  *  .3303  U> 


PMt/VKSIOESLir)*  .2(41*01  rwl/BET**  ,9074*01 

row  wootl  .9421-00#  .2779-37  J) 

Wm | / VC  4 1 1 DE*L I W ) •  .1003*91  WM1/ICTA*  .1047*03 

row  W007<  •. 4*11-01.  .7174-Ji  j) 

PNI/Vf  ( GlOClLlB  )•  *1947-01  WMI/BCT4*  .1414*01 

row  WOOT(  -.1771*01.  .1244-  j) 


(0CW1V4TIVE  or >  S 2 4  -  ACCILEBaTION  At  MfASU*CD 
•V  an  ACCELEWO  7CW.  WJW  0IlTa  cyclic 
rCWTUWiATJONS  ABOUT  initial  value* 

AVO  I  0,0 

boots  (complex  roww) 

.0000  .9000 

.*2*4*000  .9000 

-.4*49-001  -. 19*4-021 

-.4901*000  -.1404*001 

-.4301*000  .1494*001 

WAV  ■  .144444*01  ZAV  a  ,242439-00 

1/TAU  a  .424411-00  1/TAV2  a  -.4*9924-01 

O.C.  GAIN  a  -.12734**02.  BOOT  tOCUf  6*1*  ■  .*44400-00 

AAV  •  .444400-00  PAV  a  -. 1*4444-01  e*V  a  ,114742*01 

OAV  •  -.144344*01  EAV  a  -.7401*4-01  H*  a  ,900000 

(OEW1VAT1VC  ori  latewal  owouno  4WCKD.  rcwriNolcuiAW  to 
initial.  plight  path,  pin  delta  evcnc 

PCWTUPDATI0N8  ABOUT  INITIAL  VALUC. 

V60  a  0.0 

BOOT*  (COMPLEX  row*) 

.7144*000  .0000 

-.7944*000  .0000 

.2424-001  .4342*001 

.2*24-001  -.43*2*001 

VVC  •  .434244*01  ZvG  *  -.471942-07 

1/TVB1  •  .714424-00  1/TVG2  •  -.79*444-00 

OtC.  GAIN  a  -.141914*04.  BOOT  LOCUt  GAIN  *  .44*400-00 

AVG  •  .444*00-00  SVG  ■  -.144444-01  CVS  •  .194941*02 

OVG  •  .419723-00  CV6  •  *.477*23*01 


( DERIVATIVE  Of)  PAN*  ANCLE  MOJECTfC  ON  VIATICAL 
PLANE*  *!•  0£LtA  CYCLIC 
P|ATUARATJ0\8  AfOgT  INITIAL  VALUE* 

P*0  >  0.0 

ROOTS  f COMPLEX  FOP") 

,7003*00-  .0000 

,fPi*-oeT  ,cooo 

-.•5*1*00?  .0000 

1/TPW1  ■  .70037S-00  I/TPUS  ■  ."Allit-OT  1/TPh3  •  *5*115-00 

O.c.  CAIN  •  .37*353-07.  b^t  lOCuS  Ca!N  a  ,*N05*7-00 


APU  •  .450307-00  R*m  a  ,?017}«-01  CP«  •  -.2781*2-00 

QPm  •  .232*31-09 


T«#Nsrr»  agNCT!c*S  *fR  BODY  AXfS  jp  -.OCOO  OEfRCKS 
PROM  ORICINAL  BCOY  AXIS* 

RESPECTIVE  X  v  ANO  2  DISTANCES  PROM  AIRPLANE  C.C 
TO  ORIGIN  OP  AXES  ARE* 

i<  •  .1700*02  lY  «  .0000  4*0  Li  •  *.0000 

RUN  NO.  L«  NUMERATOR  CHARACTERISTICS  FOR  CYCLIC 


SIDESl:*1  AtCNG  §<VJY  v  AXIS  PER  DU**  CYCLIC 
Pf RTuRHATJONS  A80JY  AN  t  Nl Y  J  A.  VALU* 

yJ»|R  Q 

ROOTS  (COMPLEX  POR“> 

./2VA-001  -.Rf 30-02* 

.1144*001  ,R*RI*000 

.1144*001  •, *451*000 


ZVR  a  -.79/944-00  -vp  a  .143530*01  l/TVB 
f).C.  CAIN  a  -.142071*03*  ROOT  LOCUS  CAIN 


.729*93-01 

.5**250*01 


A VS  a  .S**29C*01  RV«  a  -.13*503*02  CV5  •  .130572*02 

OVR  a  -. *11309-00 


ROLL  «a"E  AfOuT  *0PV  *  A«I5  P|R  '6lta  CYCLIC 
PERTURbATjCSN  ABCJY  AN  |NlT|*t  W*LUE» 

ROOTS  (CO«PLEXCrORMl 
.4935*00*:  .0000 

.3135-001  .OOOC 

-.••33*00*5  .9000 

i/YRRl  •  .*933**-C:  l/*»5 2  •  .313593-01  i/T*R3  a  •,SS330’-00 

O.C.  CAIN  a  .l3!32**:i.  ROOT  lCCuR  GAIN  a  .424*Tf-00 

APR  •  .424*71-00  PVR  •  .*72554-01  CPR  ■  -.2*2*95-00 

DPf  •  .*159*7-02 


YAV  BaTC  ABCJT  100V  2  AVI  I  MB  0fLYA  CYCLIC 
MBTuBBAT|ON«  ABOUT  ah  INITIAL  VALUCi 
NO  a  0,0 

BOOT!  (COMOLfX  70**) 

• 77Jf*000  ,«00C 

••4447*000  .4141*000 

4447*000  •.4141*000 

ZBB  •  . 721710*00  WON  ■  ,414404-00  1/TB|  a  ,773*74-00 

O.C.  CAIN  •  -.13*005*01.  BOOT  LOClI  GAIN  •  ,1*5053*00 

AB|  a  .1*0003*00  BBS  •  , 341100-01  COO  •  -.010003*01 

0*B  •  -.*01015-01 


CDtOlVATtVI  00)  SlOt  ACCILIBATION  At  *CA«U*ID 
BY  an  ACCCLCBOMfTIB  «Bf b  MlTA  cyclic 
OCBTUBBATIONI  about  AN  INITIAL  VALUCi 
AVO  •  0,0 

BOOT*  (eOMBLlX  OOBN) 

.0000  .0000 

.0140*000  .0000 

-.4414*000  -.0731*000 

-.4414*000  .0731*000 

-.1540-001  -.4111-031 

hay  •  .005505-00  ZAV  a  .540111-00 

l/TAVl  a  .*14040-00  l/TAYl  •  -.441444-00 

O.C.  CAIN  •  -.1173*0*02.  BOOT  LOCuf  CAIN  a  .500100*01 

AAV  a  .500100*01  BAY  •  .501170-00  CAY  •  -.411000-00 

OAV  •  -.311010*01  cay  a  -. 7001*5-01  BAY  •  .000000 

(0CB1VATIVC  04)  LATfBAL  CBOUNO  BMIO.  MBMNOlCUlAO  TO 
INITIAL  7LICMT  BaTm.  BfB  OfLTA  CYCLIC 
MBTUBBATIONO  ABOUT  an  INITIAL  VALUCi 

vco  *0.0 

BOOT*  (CONBLfX  VOBH) 

.7301*000  .0000 

-.0105-001  .1707*001 

-, 01*5*001  -.1707*001 

-.7011*000  *.1700*010 

VVC  •  .170*00*01  Zvc  •  .301911-01 

1/TV01  •  .730111-00  1/TVC2  •  -.010517-01 

O.C.  CAIN  •  -.141510*04.  BOOT  LOCUf  CAIN  a  .500100*01 

AVO  •  .5001*0*01  BVC  •  .501170*00  CVC  •  ,t4|»*71*ei 

OVC  •  *.050713*00  CVC  *  *.077013*01 


>8 


TRANSFER  FUNCTIONS  FOR  STABILITY  AXES. 

ORIGIN  AT  AIRPLANE  C.S, 

RUN  NO.  L*  NUMERATOR  CHARACTERISTICS  FOR  TAIL  ROTOR 

SIDESLIP  ALONG  BODY  V  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

VO  »  0,0 

ROOTS  (COMPLEX  FORM) 

-.2385-001  .0000 

- « 1512*000  .0000 

•  5249+003  .0000 

1/TV91  *  -.238529-01  1/TVB2  *  -.151227-00  1/TVB3  ■  .52*913*03 

D.C,  GAIN  ■  -.222834*02.  ROOT  LOCUS  GAIN  «  ,730000-01 

AVB  •  .730000-01  BVR  •  -.383059*02  CVB  ■  -.670857*01 

DVB  ■  -.138223-00 

ROLL  RATE  ABOUT  BODY  X  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

PO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

-.7871-001  -.5655*000 

-.7871-001  .5655*000 

-.7424-001  ,82*1-032 

ZP8  ■  .137850-00  WPB  *  .571012-00  1/TPB  ■  -.742*18-01 

D.C.  GAIN  ■  .215321*01.  ROOT  LOCUS  GAIN  «  ,551757-00 

APB  «  .551757-00  BPB  ■  .127825-00  CPR  ■  ,18*352-00 
■  DPB  ■  .133563-01 

YAW  RATE  ABCUv  BODY  Z  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

NO  s  0,0 

ROOTS  (COMPLEX  FORM) 

.6182-001  .4189*000 

.6182-001  -.4189*000 

-.8374*000  ,1224-030 

ZRB  ■  -.146003-00  WRB  «  ,423446-00  1/TRB  *  -.8374*4-00 

D.C.  GAIN  ■  ,870073*01.  ROOT  LOCUS  GAIN  »  ,359412-00 

ARB  ■  .359412-00  RRB  «  ,256554-00  CRB  ■  ,272273-01 
DRB  ■  .539704-01 
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(DERIVATIVE  OF)  SIOE  ACCELERATION  AS  MEASURED 

BY  AN  ACCELEROMETER.  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUEi 

AYO  i  0,0 

ROOTS  (COMPLEX  FORM) 

,0000  .0000 

-.3938-001  .0000 

-.8238-001  .0000 

■ 5506*001  .6909*001 

,3308*001  -.6909*001 

WAY  ■ 
1/TAV1  ■ 
D.C. 

.663338*01  2 AY  •  -,623240-00 

-.393873-01  1/TAY2  ■  -.825870-01 

GAIN  ■  .298855*01,  ROOT  LOCUS  GAIN  ■  ,730000-01 

AAY  • 
DAY  • 

.730000-01  BAY  •  -.793073-00  CAY  ■  .560110*01 
.692508-00  EAY  *  ,185379-01  FAY  «  ,000300 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEED,  PERPENDICULAR  TO 
INITIAL  FLIGHT  Path,  per  DELTA  Tail  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

VGO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

-.7261-001  .5235*000 

-.7261-001  -.5235*000 

,5518*001  -.1567*002 

,5518*001  ,1567*002 

WV61  > 
WVC2  « 

D  •  C  , 

.528334-00  ZVG1  *  .137393-00 

.166198*02  ZVG2  a  -.332033-00 

GAIN  ■  .908070*03,  ROOT  LOCUS  GAIN  ■  ,730000-01 

AVC  ■ 

DV5  ■ 

.730000-01  BVG  ■  -.795073-00  CVG  ■  ,200672*02 
.270342*01  EVG  ■  .563274*01 

(DERIVATIVE  OF)  BANK  ANGLE  PROJECTED  ON  VERTICAL 

PLANE*  PER  DELTA  TAIL  ROTqr 

PERTURBATIONS  ABOUT  INITIAL  VALUE, 

PHO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

,0000  .0000 
-.6950-001  -.6190*000 

-.6950-001  .6190*000 

IPH  ■ 

D.C. 

.111569*00  WPh  a  ,622971-00  1/TPH  a  .000000 

GAIN  a  .000000  ,  ROOT  LOCUS  GAIN  a  ,449259-00 

APH  ■ 
DPW  * 

.449259-00  BPH  =  .62*506-01  CPH  a  .174354-00 

.000000 

Lo 

TRANSFER  FUNCTIONS  FPR  ROOT  AVIS  UP  -.0000  Of GREG* 

F»OH  ORIGINAL  Rf*DT  amps. 

RESPECTIVE  A  T  and  2  DISTANCES  FRO*  AIRPLANE  C.G 
TO  ORIGIN  CF  AXES  ARE. 

L«  »  .1T00«02  LT  ■  .0000  AND  LZ  *  -.0000 

RUN  NO.  LA  NUMERATOR  CHARACTERISTIC*  *0*  TAIL  ROTOR 

Sl3fSi.JP  ALONG  BOOT  T  axis  FER  delta  Tail  ROTOR 
PERTURBATIONS  ABOUT  an  INITIAL  value* 

v:«i,c 

ROOTS  (CChPlEX  FCR“) 

.9405-001  .0000 

-.2A04*c::  ,?occ 

.3*##-C3;  .rooc 

l/TVNX  •  .AACFS9-::  1/Tvb2  •  -.74;4ll---  l/*vi3  •  . 3 4*021*01 

O.C.  GAIN  •  .129414*03.  ROOT  LOCUS  SAIN  •  , #94019*01 

AVB  •  .#94017*01  RVR  ■  *.334713402  CVB  ■  -.»224S0*0i 

ov*  •  .or2*s?-3: 

ROLL  Tate  ABOu*  ROOT  X  AXIS  •£•  delta  Tail  ROTOR 
ft*'  4  A*  I  ON*  A#?jT  AN  IN|  t|  Al  *kUE  * 

*  I  A  * 

ROOTS  (CC^Put*^ OR-) 

-.ACl?-:::  • 4444*505 

*.#012-001  #444*000 

.3109-001  -.4740-032 

2»9  ■  .#2##73-0l  -FR  ■  .#47f43-00  i/TF»  •  . 3l0#l#*0l 

O.C*  GAIN  ■  -.#4St7#-30.  ROOT  LOCUS  GAIN  ■  .A0t#3t-00 

AFB  4  .431931-00  RRR  *  .3*4319*01  CFR  •  .l#A#7»-00 

0»§  •  -.973*14-02 

VA*  Ra*E  A9CVT  9C-*  i  AXIS  FfR  -EwTa  Tail  ROTO* 
P£RTuRAaT|0\9  a §*Jt  AN  INITIAL  v*lu£» 

VI  •  C • ? 

*C3*I  IC3*Ml 


.1492-T31 

.4293*000 

.1497-501 

-.4993*000 

-.5T*0*03C 

-.1440-02# 

JR|  •  -.34MA3-31  *a»  • 

.«2497?-00  l/T»» 

•  -.975070-00 

•J.C.  GAIN  •  .#92339*31 

.  a;:»  wOOw*  ca** 

•  ,*2199#-0S 

ARM  ■  .911*94-3:  -tAJ  • 

.7MJM-S*  :rr  • 

.  •72979-01 

jrm  *  .**m*-e: 

<3F.BJVATfVf.  or)  «tOE  ACCCLCBATtON  At  NEA8UBED 

6*  AN  aCCElEBOHFTEB  #*f»  oe».Ta  tail  b«tob 

PEBTUBSATIONS  ABOUT  AN  INJTJAL  VALUE* 

AVO  •  0,0 

BOOTS  CCOHPurX  FOI»»*) 

.0000  .0000 

-.2340000  .7491-013 

-.1027*900  -.9333*000 

-. 1027*000  ,  A533*000 

-.1194-001  • .  7144-030 

MAT  a  ••39701-00  ZAV  ■  .119441*00 
&/T4V1  •  -.234449-00  1/TAV2  *  -.102700*00 

O.C.  CAIN  •  .299134*01*  BOOT  LOCUS  GAIN  •  ,»940l7*0l 

AAV  a  .194017*01  BAV  a  .403949*01  CAV  a  ,70«3l7*01 

OAV  •  .143344*01  EAv  a  .149390-01  fav  *  .000000 

(OCBlVATfVE  OF)  LATEBAL  6B0UN0  |PICO.  BEBPENOlCUlAB  TO 
INITIAL  FLteMT  BATh,  B(B  6(lTa  TAIL  BOTOB 

BEBTUBBAT10NS  ABOUT  AN  |N|Tf AL  VALUE* 

VCO  ■  0,0 

BOOTS  <CO«PLCX  FOB*) 

-.7414-001  .9471*000 

-, 7414-001  *.3474*000 

-.1490*000  *.1427*001 

-.1490*000  .14*7*001 

W61  "  .333202*00  IvCl  *  .134904-00 
VVC2  ■  .143444*01  Iv 62  *  .103497*00 

D.e.  CAIN  •  .904070*03,  boot  LOCUS  CAIN  •  .*94017*01 

AVC  "  .494017*01  BVC  •  .403949*01  CV8  •  .213313*02 

OVC  •  .344439*01  EVC  •  .343274*01 


ROOTS  or  A/C  LATERAL  0|RICT|0NAL  TRaNSHR  • UNCTIONS 

RUN  NO.  LS 


VERTOl  VMC-1A  mOVIR 
InRJT  Data 

01 MENS  I  ON At  STABILITY  0£R|VAT|VIS 
UNITS  ARE  1  HR  RADIAN 

(BOOT  AXIS  DIMER  ST  .0275*01  HCiflSi  ROSIT|VI 
F0«»  NOSE  UR.  MC*  STABILITY  AXIS) 


YV  ■ 

-.2444-00 

LV  • 

-.7400-02 

NV  • 

.1100-03 

YR  • 

-.7411-00 

LR  ■ 

-.5073-00 

NR  • 

-•ISBO-Bl 

VR  ■ 

* .1252-00 

LR  • 

-.2300-01 

NR  • 

-, 5450-01 

YVO  ■ 

-.0000 

LVO  • 

-.0000 

NVO  • 

*•0000 

VRO  ■ 

-.0000 

LRO  • 

-.0000 

NRO  • 

-•0000 

VRO  • 

•,0000 

L«3  ■ 

-.0000 

NRO  • 

-.0000 

YA  • 

•vtso-oo 

LA  • 

.4454-00 

NA  • 

.3000-01 

VOR« 

.1444-00 

LOR- 

• . 1SS4-00 

NOR- 

.1750-00 

U  ■ 

•1010*01 

uz  • 

.1450-00 

SAMA  ■ 

•0000 

MACM  ■ 

-.0000 

RMO  ■ 

.2300-02 

S  • 

-.0000 

MAC  • 

-.0000 

1X2  • 

• 7114*04 

IT  • 

.7sn*os 

MY  • 

-.0000 

X|  • 

-.0000 

YOT  • 

-.0000 

LX  • 

.1700*02 

LY  • 

-.0000 

Li  • 

•.0000 

.1340*05 

CL  • 

-.0000 

CO  ■ 

-.0000 

U  • 

IX  • 
BRAN  • 

.•203*04 

-.0000 

IZ  • 

.7179*05 

S  • 

•3220*02 

OINCNSIONAL  STABILITY  OCRIVATIVfS.HR  RAOUN. 
STABILITY  axes 


YV  - 

-.2404-00 

LV  • 

-.•027-02 

NV  • 

•3350-03 

YR  • 

-.7703-00 

LR  • 

-.5724-00 

NR  • 

-.1704-01 

-,5472-01 

YR  • 

-.2057-03 

LR  • 

-.1124-01 

nr  • 

YVO  • 

.0000 

LVO  - 

.0000 

NVO  • 

.0000 

VRO  - 

•  0000 

LRO  • 

.0000 

NRO  • 

•0000 

VRO  • 

.0000 

LRO  • 

.0000 

NRO  • 

•0000 

YA  • 

.••50-00 

LA  • 

,5340-00 

NA  • 

•1001-01 

VQR- 

.1444-00 

LOR- 

.1035*00 

NOR- 

•1744-00 

DIMENSIONAL  DERIVATIVES.  PRIMED 


YV  ■ 

-.2*64-00 

LV  ■ 

-.8035-02 

NV  « 

-.2105-04 

YP  « 

-.7753-00 

LP  • 

-.58*8-00 

NP  ■ 

-.4391-01 

YR  • 

-.2057-03 

LR  ■ 

-, 3233-01 

NR  • 

-.3711-01 

YVD  • 

.0000 

LVO  * 

.0000 

NVD  • 

,0000 

YPD  • 

.0000 

LPD  * 

.0000 

NPO  • 

,0000 

YRO  • 

.0000 

LRD  • 

,0000 

NRD  ■ 

,0000 

YA  • 

,9980-00 

LA  • 

,5506-00 

NA  « 

,4300-01 

YDR* 

.14*6-00 

LOR* 

.1719-00 

NOR* 

,1*53-00 

IN  STABILITY  AXES.  U»  .1023*01 
» IXX*  .85*6*04  XZZ"  .7242*03  IXZ*  .3214*04 


LATERAL  DIRECTIONAL  DENOMINATOR  ROOTS 
ROOTS  (COMPLEX  FORM) 

.59*4-001  .5118*000 

,59*4-001  -.511**000 

-.5701-001  -.24*5-031 

-,9746*000  - , 1556-030 


TS  •  -.17540**02  TR  •  -.102*06*01 

ZDR  ■  -.115755*00  WDR  *  .515302-00  RAD/SEC 

>  .820129-01  CTCLES/SEC 

DUTCH  ROLL  MODE 

PERIOD  ■  ,1227**02  TIME  TO  OOUBLE  AMP,  • 

TIME  TO  TEN  TIMES  AMP,  * 
CYCLES  TO  DOUBLE  AMP.  * 
CYCLES  TO  TEN  TIMES  AMP,  * 


COEFFICIENTS 

A  ■  .10000*01  B  •  .91232-00  C  ■  ,19*03-00 

D  ■  .26730-00  E  ■  .14754-01 


,11620*02 

.36*02*02 

,94**2-00 

,31446*01 


transfer  functions  for  stability  axes# 

ORIGIN  AT  AIRRLANE  C.G. 

RUN  NO.  L5  NUMERATOR  CHARACTERISTICS  FOR  CYCLIC 

SIDESLIP  ALONG  BODY  Y  AXIS  PER  DELTA  CYCLIC 
perturbations  about  initial  VALUE# 

VO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

- ,5444-001  .0000 

-,5878-001  ,4214*001 

-.5878-001  -.4214*001 

ZVB  ■  .139469-01  WVB  ■  .421490*01  t/TVB  ■  -,544669-01 

D.C.  GAIN  ■  .654530*02#  ROOT  LOCUS  GAIN  •  .998000-00 

AVB  *  . 998000-20  BVB  ■  .171693-00  CVB  •  ,177362*02 

DVB  •  .965689-00 

ROLL  RATE  ABOUT  BODY  X  AXIS  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITtAL  VALUE# 

PO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

.0000  .0000 

-.5762-001  .0000 

-.2486*000  .0000 

1/TPB1  «  .000000  1/TPB2  a  -.576254.01  1/TPB3  *  -,248678-00 

D.C.  GAIN  a  .000000  •  ROOT  LOCUS  GAIN  a  .550612-00 

APB  «  .550612-00  BPB  ■  .168654-00  CPB  •  ,789037-02 
• DPB  >  .000000 

YAW  RATE  ABOUT  BODY  Z  AXIS  PER  DELTA  CYCLIC 
PERTURBATIONS  about  initial  value# 

NO  a  0,0 

ROOTS  (COMPLEX  FORM) 

.2144*000  .5380*000 

.2144*000  -, 5380*000 

-.7464*000  -.1556-030 

ZRB  *  -.370322-00  WRB  ■  .579214-00  1/TRB  «  *, 746481-00 

D.C.  GAIN  ■  .763781-00.  ROOT  LOCUS  GAIN  ■  ,449967-01 

ARB  >  ,449967-01  BRB  ■  ,142860-01  CRB  ■  ,686401-03 
DRB  ■  .112688-01 


^5 


PMI/VE<SIDESIIP>»  .1*85-01  pmi/BETa« 
POP  ROOT(  .5*65-01'  .5118-00  J) 

PHI /V£( SI DESLIP  >*  .1*85-01  Pwl/BETA* 

POP  POOT(  .5965-01.  5ll*-00  J) 

PHI /VE<  SIDESLIP )  *  .1439-02  PHI/BETA* 

POP  ROOT (  -.5701-01*  -.2465-31  J) 

PHim<S10ESLlP>*  .2146-01  PHI/BETA* 
POP  POOT(  -.9746-00*  -.1556-30  J) 


.1929-01 


.1929-01 


.1473-02 


,2196-01 


(DERIVATIVE  OP)  SIDE  ACCELERATION  AS  MEASURED 
BV  AN  ACCELEROMETER,  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 


AYQ  ■  0.0 

ROOTS  (COMPLEX  PORM) 
,0000 

-.5432-001 
•  1592*001 
-. 17*1*000 
- « 8781*000 


0000 

0000 

0000 

1427*001 

1427*001 


WAY  ■  .167610*01  ZAY  *  .523945-00 
i/TAYi  ■  -.543204-01  1/TAY2  «  ,159251*01 

D,C.  CAIN  ■  -.164388*02.  ROOT  LOCUS  CAIN  *  ,998000-00 

AAY  «  .998000-00  BAY  ■  .217742-00  CAY  •  ,211372-01 
DAY  «  -.448428*01  EAY  ■  -.242537-00  PAY  «  ,000000 


(DERIVATIVE  OP)  LATERAL  GROUND  SPEED,  PERPEND  I CULAR  TO 
initial  PLICHT  path,  per  delta  cyclic 
perturbations  about  initial  value* 

VCO  B  0.0 

ROOTS  (COMPLEX  PORM) 


-.3680-001 

-.1766-001 

-.8185-001 

-.8185-001 


.8988-019 

-.2719-033 

-.4215*001 

.4215*001 


WVC  «  .421626*01  ZVG  «  ,194145-01 
1/TVG1  *  -.368029-01  1/TVG2  «  -.176624-01 

D.C.  CAIN  ■  .781645-00,  ROOT  LOCUS  GAIN  «  .998000-00 

AVG  *  .998000-00  BVG  *  .217742-00  CVG  ■  .177508*0 2 
DVG  ■  .96*392-00  EVG  •  .115323-01 
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(DERIVATIVE  OP  5  HANK  ANGLE  PROJECTED  ON  VERTICAL 
Plane.  PER  delta  CYCLIC 
perturbations  about  initial  VALUE. 

PNO  «  0.0 

ROOTS  (COMPLEX  PORM) 

.COOO  .0000 

-.5762-001  .0000 

- . 2486*003  ,0000 

1/TPMl  «  .000000  1/TPW2  •  -.576254-01  1/TP«3  •  -.248678-00 

O.C.  GAIN  s  .COOOOC  .  SOOT  LOCUS  GAIN  *  .55C612-00 

APW  *  ,550612-00  PPM  «  ,168654-00  CPw  *  ,789037-02 

DP«  *  .000000 


TRANSFER  PUNCTICNS  PCR  BODv  AXES  JP  *.0000  DEGREES 
PROM  ORIGINAL  BODY  AXES. 

RESPECTIVE  X  V  and  Z  DISTANCES  PROM  AIRPLANE  C.G 
TO  ORIGIN  CP  AXES  ARE. 

U*  *  .1700*02  LY  =  .0000  AND  LZ  *  -.0000 

RUN  NO.  L5  NUMERATOR  CmaRaCTER I S* I CS  PCR  CYCLIC 


SIDESLIP  ALCN  G  SODv  y  AXIS  PER  DELTA  CYCLIC 

perturbations  about  an  initjal  value. 

vo«o.o 

ROOTS  (COMPLEX  PORv) 

-.6514-001  .3133-026 

-.1013+000  .2328+001 

-.1013*000  -.2328+001 


ZVB  *  .434713-01  WVR  *  .23311C+C1  1/TVB 

D.C.  GAIN  s  .782674  +  02.  ROOT  lOCL'S  GAIN 


.651435-01 

,326210+01 


AVB  *  .326210+01  S Vft  «  .B7364Q-00  CV?  =  .177694*02 

DVB  *  .115475+01 


roll  rate  about  ROOY  X  AXIS  PE®  DELrA  CYCLIC 
PERTURBATIONS  ABOUT  AN  JNJTjal  VALUE. 

PO  ■  0,p 

ROOTS  (COMPLEX  PORM) 

-.1916+CCC  -.8466-001 

-.1916+000  .8466-001 

.7718-001  .9239-031 


ZPp  s  .914731-00  *PB  p  .200534-00  1/TP& 

D-C.  GAIN  =  -.123144*00.  ROOT  LOCUS  GAIN 


771829-01 

,536153-00 


APB  =  .536153-00  HPP  *  .164144-03  CPB  *  ,767647-02 

DP9  =  -.181685-02 


yaw  rate  about  body  z  axis  per  delta  cyclic 

PERTURBATIONS  ABOUT  AN  INJTJAL  VALUE. 

NO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

.1224*000  -.3681*000 

.1224*000  .3681*000 

-.5548*000  .1078-030 

ZRB  ■  -.315568-00  WRB  ■  .387934-00  1/TRB  ■  -.554873-00 

O.C.  GAIN  *  .753789-00,  ROOT  LOCUS  GAIN  «  ,133183-00 

ARB  ■  .133183-00  BRR  ■  .412910-01  CRB  •  .194958-02 

ORB  ■  ,111213-01 

(DERIVATIVE  OF)  SIDE  ACCELERATION  aS  MEASURED 
BY  an  accelerometer  .PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE, 

AYO  *  0,0 

ROOTS  (COMPLEX  FORM) 

.0000  .0000 

.1023*001  .0000 

-.6241*000  ,9442*000 

-.6241*000  -.9442*000 

-.5672-001  .1368-026 

%  WAY  *  .113187*01  ZAY  «  .551460-00 

1/TAY1  «  .102315*01  1/TAV2  ■  -.624181-00 

O.C.  GAIN  «  -.164388*02,  ROOT  LOCUS  GAIN  »  ,326210*01 

AAV  *  ,326210*01  BAY  »  ,919689-00  CAY  «  .542798-01 

DAY  ■  -.427521*01  E AY  »  -.242537-00  FAY  ■  ,000000 

(DERIVATIVE  OF)  LATFRAL  GROUND  SPEED,  PERPEND  I CUL AR  TO 
INITIAL  FLIGHT  PATH,  F£R  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE. 

VGO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

-.5280-001  .1536-026 

-.1231-001  .4749-041 

-.1084*000  .2329*001 

-.1084*000  -.2329*001 

WVG  «  .233172*01  ZVG  ■  ,464912-01 
1/TVG1  *  -.528095-01  1/TVG2  *  -.123127-01 

O.C.  GAIN  «  ,781645-00.  ROOT  LOCUS  GAIN  »  ,326210*01 

AVG  *  .326210*01  BVG  a  ,919689-00  CVG  *  ,177840*02 

DVG  »  .115545*01  EVG  «  .115323-01 


48 


transfer  functions  for  stability  axes * 

ORIGIN  AT  AIRPLANE  C.G, 


RUN  NO.  L5  NUMERATOR  CHARACTERISTICS  FOR  TAK.  ROTOR 


SIDESLIP  ALONG  BOOT  V  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

VO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

-.2265-001  .0000 

. 7896*000  ,6038*001 

,7896*000  -.6038*001 


ZVS  «  -.129661-00  WVB  ■  .609012*01  1/TVB  «  226565-01 

O.C.  GAIN  «  .B34973*01*  ROOT  LOCUS  GAIN  •  ,146600-00 


AVB  *  .146600-00  BVB  ■  -.228204-00  CVB  ■  ,543209*01 

DVB  *  .123191*00 

ROLL  RATE  ABOUT  BOOT  X  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

PO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

.0000  .0000 

-.6694-001  .0000 

-.2148*000  .0000 

1/TPB1  •  .000000  1/TPB2  «  -,66943»-01  1/TPB3  •  -.214842-00 

O.C,  GAIN  *  .000000  *  ROOT  LOCUS  GAIN  ■  ,171872-00 

APB  ■  .171872-00  BPB  «  .484346-01  CPB  ■  ,247213-02 
DPB  ■  .000000 

YAW  RATE  ABOUT  BODY  Z  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

NO  >  0,0 

ROOTS  (COMPLEX  FORM) 

,6881-001  -.5160*000 

.6881-001  .5160*000 

-.9520*000  -.6162-032 

ZRB  «  -.132159-00  WRB  »  .520663-00  1/TRB  »  -.952085-00 

D.C,  GAIN  ■  .324116*01.  ROOT  LOCUS  GAIN  ■  .185276-00 

ARB  ■  .185276-00  BRB  ■  .150901-00  CRB  ■  ,259505-01 
DRB  ■  .478198-01 


(DERIVATIVE  OP)  SIDE  ACCELERATION  AS  MEASURED 
BY  AN  ACCELEROMETER,  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE » 

AYO  »  0,0 

ROOTS  (COMPLEX  FORM) 

•0000  ,0000 

-.2173-001  ,0000 

. 2167*001  ,0000 

-.9410*000  .1885*001 

-.9410*000  -.1885*001 

WAT  »  ,210744*01  ZAY  ■  ,446540-00 

1/TATI  ■  -.217329-01  1/TAY2  ■  .216711*01 

D.C.  CAIN  ■  -.207844*01#  ROOT  LOCUS  GAIN  ■  .146600-00 

AAY  ■  .146600-00  BAY  ■  -.385947-01  CAY  ■  ,522434-01 
DAY  •  -.140984*01  EAY  *  -.306651-01  r AY  ■  .000000 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEED#  PERPENDICULAR  TO 
initial  flight  path,  per  delta  tail  ROTOR 

PERTURBATIONS  ABOUT  INITIAL  VALUE. 

VGO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

-.1343-001  .9262-001 

-.1343-001  -.9262-001 

.1450*000  -.6171*001 

.1450*000  .6171*001 

WVG1  ■  .935964-01  ZVG1  ■  .143556-00 
WVC2  ■  .617303*01  ZVG2  »  -.235001-01 

D.C.  CAIN  •  .331697*01#  ROOT  LOCUS  GAIN  *  .146600-00 

AVC  ■  .146600-00  BVG  ■  -.385947-01  CVG  »  ,558652*01 

DVC  ■  .149749-00  EVG  *  .489383-01 

(DERIVATIVE  OF)  BANK  ANGLE  PROJECTED  ON  VERTICAL 
PLANE#  PER  OELT A  TAIL  ROTOR 
PERTURBATIONS  ABOUT  INITIAL  VALUE, 

PHO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

.0000  .3000 

-.6694-001  .0000 

-.2148*000  ,0000 

i/TPHl  «  .000000  1/TPH2  »  -.669438-01  1/TPwJ  *  -.214862-00 

D.C.  CAIN  «  .000000  .  ROOT  LOCUS  GAIN  =  .171872-00 

APH  *  .171872-00  BPw  *  .484346-01  CP*  »  ,247215-02 

DPH  »  .000000 
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DECREES 


TRANSFER  FUNCTIONS  FOR  boot  axes  UP  -.0000 
FROM  ORIGINAL  0ODy  AXES# 

RESPECTIVE  X  Y  AND  Z  DISTANCES  FROM  AIRPLANE  C.C 
TO  ORIGIN  OF  AXES  ARE. 

— -  LX  *  ,1700*02  Ly  s  .0000  AND  LZ  «  -.0000 

RUN  NO.  L5  NUMERATOR  CHARACTERISTICS  POR  TAIL  ROTOR 

SIDESLIP  ALONG  BODY  Y  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE# 

VC*G ,  0 

ROOTS  (COMPLEX  FORM) 

-.2438*000  -.1198*001 

- ,  24384-000  .1198*001 

-.1660*000  .2542-031 

ZVB  *  .19V424-00  • VB  c  ,122290*01  1/TVB  ®  -.166085-00 
D.C.  GAIN  =  .627286*02#  ROOT  LOCUS  GAIN  «  .372617*01 

AVB  «  .372617*01  BVB  «  .243630*01  CVB  ■  .587425*01 

DVB  «  .925493-00 

ROLL  RATE  ABOUT  BODY  X  AXJS  PER  nELTA  TAIL  ROT  OR 

perturbations  about  an  initial  value# 

PO  «  0,0 

ROOTS  (COMPLEX  FORM) 

-.2547+000  ,3108*000 

-.2547*000  -,3l',|8*0n0 

.3415*000  .3039-033 

ZPB  *  .633838-00  WPR  »  .401908-00  1/TP0  =  ,341539-00 
D.C.  GAIN  «  -.522569-00,  ROOT  LOCUS  GAIN  «  .139752-00 

APB  s  .139752-00  RPR  «  .234714-01  CPB  «  -.174416-02 

DPR  *  -.770995-02 

yaw  rate  about  bodv  z  axis  per  delta  tail  rotor 

PERTURBATIONS  ABOUT  an  INITIAL  VALUE. 

NO  ■  0,0 

ROOTS  (COMPLEX  BORM) 

.7232-001  .4968*000 

• 7232-CC1  -.4968*000 

-.8890*000  .3636-030 

ZRR  »  -.144038-00  WRR  =  .502111-00  1/TRR  i  -.889011-00 

D.C.  GAIN  =  .319876*01#  ROOT  LOCUS  GAIN  *  ,210563-00 

ARB  *  .210563-00  RRP  =  .15*735-00  CRB  *  .260095-01 

DRR  *  .471942-01 


DECREES 


TRANSFER  FUNCTIONS  FOR  boot  axes  UP  -.0000 
FROM  ORIGINAL  0ODy  AXES# 

RESPECTIVE  X  Y  AND  Z  DISTANCES  FROM  AIRPLANE  C.C 
TO  ORIGIN  OF  AXES  ARE. 

— -  LX  *  ,1700*02  Ly  s  .0000  AND  LZ  «  -.0000 

RUN  NO.  L5  NUMERATOR  CHARACTERISTICS  POR  TAIL  ROTOR 

SIDESLIP  ALONG  BODY  Y  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE# 

VC*G ,  0 

ROOTS  (COMPLEX  FORM) 

-.2438*000  -.1198*001 

- ,  24384-000  .1198*001 

-.1660*000  .2542-031 

ZVB  *  .19V424-00  • VB  c  ,122290*01  1/TVB  ®  -.166085-00 
D.C.  GAIN  =  .627286*02#  ROOT  LOCUS  GAIN  «  .372617*01 

AVB  «  .372617*01  BVB  «  .243630*01  CVB  ■  .587425*01 

DVB  «  .925493-00 

ROLL  RATE  ABOUT  BODY  X  AXJS  PER  nELTA  TAIL  ROT  OR 

perturbations  about  an  initial  value# 

PO  «  0,0 

ROOTS  (COMPLEX  FORM) 

-.2547+000  ,3108*000 

-.2547*000  -,3l',|8*0n0 

.3415*000  .3039-033 

ZPB  *  .633838-00  WPR  »  .401908-00  1/TP0  =  ,341539-00 
D.C.  GAIN  «  -.522569-00,  ROOT  LOCUS  GAIN  «  .139752-00 

APB  s  .139752-00  RPR  «  .234714-01  CPB  «  -.174416-02 

DPR  *  -.770995-02 

yaw  rate  about  bodv  z  axis  per  delta  tail  rotor 

PERTURBATIONS  ABOUT  an  INITIAL  VALUE. 

NO  ■  0,0 

ROOTS  (COMPLEX  BORM) 

.7232-001  .4968*000 

• 7232-CC1  -.4968*000 

-.8890*000  .3636-030 

ZRR  »  -.144038-00  WRR  =  .502111-00  1/TRR  i  -.889011-00 

D.C.  GAIN  =  .319876*01#  ROOT  LOCUS  GAIN  *  ,210563-00 

ARB  *  .210563-00  RRP  =  .15*735-00  CRB  *  .260095-01 

DRR  *  .471942-01 


(DERIVATIVE  OF)  SIDE  ACCELERATION!  AS  MEASURED 
BY  aN  ACCElEROMFTER  .per  DELTA  TAIL  rotor 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE. 

AYO  *  0,0 

ROOTS  (COMPLEX  FORM) 

,0000  ,0000 

-.4899-001  .6114-019 

.3601^000  -.8451-014 

-.5079*000  .4565*000 

-.5079*000  -.4565*000 

WAY  *  .682945-00  ZAY  «  .743741-00 
1/TAY1  «  -.489935-01  1/TAY2  ■  ,360141-00 

D.C.  GAIN  *  -.207844*01.  ROOT  LOCUS  GAIN  ■  .372617*01 

AAV  »  .372617*01  BAY  ■  .262591*01  CAY  »  .494405-00 

DAY  •  -.607543-00  EAY  =  -.306651-01  FAY  «  .000000 

(DERIVATIVE  OF)  LATERAL  GROUND  SPEED.  PERPENDICULAR  TO 
INITIAL  FLIGHT  PATH,  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  AN  INITIAL  VALUE, 

VGO  «  0.0 

ROOTS  (COMPLEX  FORM) 

-.8250-001  .4281-001 

-.8250-001  -.4281-001 

-.2698*000  .1203*001 

-.2698*000  -.1203*001 

WVG1  »  .929474-01  ZVG1  ■  .887605-00 
WVG2  ■  .123298*01  Zv'02  «  ,218868-00 

D.C.  GAIN  ■  .331697*01,  ROOT  LOCUS  GAIN  ■  .372617*01 

AVG  *  .372617*01  BVG  ■  ,262591*01  CVG  «  .602868*01 

DVG  ■  .952050-00  EVG  «  .489383-01 
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ROOTS  OF  A/C  LATERAL  DIRECTIONAL  TRANSFFR  FUNCTIONS 


RUN  NO,  L6 

VERTOL  YHC-1A  VERTICAL  DESCENT  AT  1500  FT/M  I N 
INPUT  DATA 

dimensional  stability  derivatives 

UNITS  ARE  1  PER  RADIAN 

(BODY  AXES  DIFFER  BY  ,6748*02  DEGREES,  POSITIVE 
FOR  NOSE  UP,  FROM  STABILITY  AXES) 


YV 

■ 

•  •  0640-01 

LV  * 

-.9960-02 

NV  * 

,1220-02 

YP 

■ 

-.  1104*01 

LP  ■ 

-.6304-00 

NP  » 

-.2100-01 

YR 

a 

-.1344-00 

LR  * 

-.5230-01 

nr  * 

-.4990-01 

YVD 

3 

-.0000 

lvd  * 

-.0000 

NVD  * 

-,0000 

YPD 

a 

-.0000 

LPO  « 

- .0000 

NPD  * 

- , 0000 

YRD 

a 

-.0000 

LRD  * 

-.0000 

NRD  * 

-,0000 

YA 

r 

,9806-00 

LA  ■ 

.4590-00 

NA  * 

,2425-01 

VDR» 

.1425-00 

LOR" 

-.1245*00 

NOR® 

,1728-00 

u 

2 

.1100*01 

UZ  = 

.2500*02 

GAMA  * 

-.9000*02 

MACH 

a 

-.0000 

RHO  » 

.2380-02 

S  * 

-,oooo 

MAC 

a 

-.0000 

IXZ  ■ 

,7114*04 

IY  » 

,7591*05 

MT 

a 

-.0000 

XI  » 

-.0000 

TDT  X 

* , 0000 

LX 

a 

.1700*02 

LY  » 

-.0000 

LZ  « 

- , 0000 

CL 

a 

-.0000 

CD  ■ 

-.0000 

W  X 

,1340*05 

IX 

a 

.9203*04 

IZ  • 

,7179*05 

G  ■ 

,3220*02 

PPAN 

a 

-.0000 

DIMENSIONAL 

STABILITY  DERIVATIVES, per 

RADIAN, 

stability  AXES 

YV 

a 

-.8640-01 

LV  « 

.1175-02 

NV  ■ 

,9591-02 

YP 

a 

-.2328-00 

LP  » 

-.5171-01 

NP  * 

,5779-01 

YR 

a 

.1095*01 

LR  • 

.2254-01 

nr  * 

-,5739-00 

YVD 

a 

.0000 

LVD  '« 

,0000 

NVD  « 

,0000 

YPD 

a 

.0000 

LPO  ■ 

.0000 

NPD  x 

,0000 

YRD 

a 

.OGOO 

LRD  • 

,0000 

NRD  * 

,0000 

YA 

a 

.9806-00 

LA  * 

,2709-01 

NA  x 

-.4165-00 

VDR 

a 

.1425-00 

LDRB 

.1737-00 

NDR* 

,1699-00 
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DIMENSIONAL  DERIVATIVE*#  mimed 


vv  • 

-,9440-01 

LV  ■ 

.2900-02 

NV  * 

,1443*01 

VP  ■ 

-. 2321-00 

LP  ■ 

-.9094-01 

NP  • 

,•991*02 

YR  • 

.1099*01 

LR  • 

*,4994-01 

RR  • 

-, 7409-00 

vvo  ■ 

.0000 

LVO  • 

,9000 

NVD  • 

,0000 

VPO  • 

.0000 

LPO  • 

.0000 

NPD  * 

,0000 

VRO  ■ 

.0000 

LRO  ■ 

,0000 

NRO  • 

•  0000 

YA  • 
TOR* 

.9904-00 

.1429-00 

LA  • 
LOR* 

-.3941-01 

.2299-00 

NA  ■ 
NOR* 

IN  STABILITY  axes#  U»  .2902*02 
#|XXi  .7104*09  IZZ*  .•949*04  |XZ*  .9*99*04 


lateral  directional  denominator  ROOTS 

ROOTS  (COMPLEX  FORM) 

.9027-001  ,7019*000 

.9027-001  -, 7099*000 

•.9241-001  -.9919-091 

••9299*000  3329-030 


TS  •  -. 190790*02 
20R  •  -.709417-01 


TR  ■  -, 109033*01 

WOR  »  .709749*00  RAD'SEG 

*  .112901*00  CVCLSS/SIC 


DUTCM  ROLL  MODE 

PERIOD  •  .99979*01  TIME  TO  DOUBLE  AMP.  • 

TIME  TO  TEN  TIMES  AMP,  • 
CYCLES  TO  DOUBLE  AMP,  ■ 
CYCLES  TO  TEN  TIMES  AMP,  * 


COEFFICIENTS 

A  •  .10000*01  B  •  .97790-00  C  ■  ,49249-00 

0  •  .49943-00  E  ■  .24372-01 


,13799*02 

,49791*02 

,19911*01 

,*1929*01 


RUN  NO* 


transfer  functions  for  stability  axes* 

ORIGIN  AT  AIRFUNE  C.S. 

la  NUMERATOR  CHARACTER  I  ST  1 6S  FOR  CTCLtC 

SI0E8LIF  ALONG  ROOT  V  AXIS  FER  OIUTA  CYCLIC 
.  FERTURSATIONG  AIOUT  INITIAL  VALUE* 

VO  •  0.0 

ROOTS  (COMFLEX  FORM) 

*.9129*001  .0000 

••1420*001  .0000 

•.120t*002  .0000 

1/TVB1  •  •.S12SAF-01  1/TVS2  ■  *.142021*01  1/TVB3  •  •«120tt?*St 
D.C.  GAIN  ■  .394101*02*  ROOT  LOCUS  SAIN  ■  .tGOIOO-OO 

AVS  •  .910400*00  SVB  •  .133011*02  CVS  •  .179202*02 

OVB  •  .441119*00 

ROLL  RATE  ABOUT  BODY  X  AXIS  F|R  DELTA  CYCLIC 
FERTURSATIONG  ABOUT  INITIAL  VALUE* 

FO  •  0.0 

ROOTS  (COMFLEX  FORM) 

.1314*001  .0000 

*.9434*000  .4327*000 

••9434*000  *.4327*000 

ZFS  •  .491924*00  NFS  *  .434047*00  1/TFR  >  .131434*91 
O.C.  BAIN  •  .132941*01*  ROOT  LOCUS  BAIN  •  *.394101*01 

AFS  •  ••  394109*01  SFB  •  .409449*02  CFB  •  .294904*01 

DFB  •  .323413*01 


YAM  RATE  ABOUT  BOOT  Z  AXIS  FIR  DELTA  CYCLIC 
FERTURSATIONB  ABOUT  INITIAL  VALUE* 

NO  •  0*0 

ROOTS  (COMFLEX  FORM) 

-.9924-001  .1447-901 

?. 9929*001  *.1997*001 

*.2411*004  ,7222*094 


IRS  ■  .940942*00  MRS  •  .997900*01  1STR9  •  *.040109*04 

D.e.  GAIN  •  *. 104090*07.  ROOT  LOCUS  BAIN  ■  *.903094*90 

ARE  ■  *.909094*00  ORB  •  •,979494*01  eRO  •  *.190904*00 
ORB  •  *.449991*09 
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PHl/VEdlOESLIP)*  ,49*5-02  PHI/BETA*  ,1142*00 

POP  BOOT*  •502B-01*  .7070-00  U) 

PHI /VE* SIDESLIP)*  ,43*9-02  PHI/BETA*  ,1142*00 

POP  POOTt  ,9024-01*  -, 7070-00  J) 

PHI <VE* SIDESLIP)*  .31*4*02  PH I /BETA*  ,7tl7*03 

POP  POOT(  -.3242-01#  -.5314-31  J) 

PHI /Vlt SIDESLIP)*  .tSSt-02  PHi/SETA*  .2479-00 

POP  POOTI  -.9294-00*  -.3324-30  J) 


(OEPIVATIVE  OP)  SIDE  ACCELERATION  AS  MEASURED 
BY  an  ACCELEROMETER,  per  delta  cyclic 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

AYO  •  0.0 

ROOTS  (COMPLEX  FORM) 

-.3795-024 
,2191-039 
,4111*000 
-, 41414000 
-.2077-029 


-.1904-014 
.1204*001 
-.4410*000 
-, 4410*000 
-.9429-001 


WAV  •  .919719-00  2AY  *  ,740447-00 
1/TAVi  ■  .120441*01  1/TAY2  •  -.441021-00 

O.C.  GAIN  ■  -.234474*01.  ROOT  LOCUS  CAIN  * 


,980400-00' 


AAV  ■  .940400-00  BAY  •  .211311-00  CAY  ■  -.770710-00 
OAV  •  -.104478*01  EAY  ■  -.342194-01  PAY  ■  -, 111022-15 

(DERIVATIVE  OP)  LATERAL  GROUND  SPEED.  PERPENDICULAR  TO 
INITIAL  PLIGHT  path.  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

VGO  ■  0.0 

ROOTS  (COMPLEX  PORM) 

.4732-023 
•  ,1492-053 
,404**001 
-.404**001 


-.5091-001 

.1372-007 

-.4224-001 

-.4224-001 


WV6  •  .404749*01  ZVG  ■  ,203302-01 
1/TVG1  •  -.909143-01  1/TVG2  ■  ,137237-07 
O.C.  CAIN  •  -.4*0990-04.  ROOT  LOCUS  GAIN 


.980400-00 


AVC  •  .9*0400-00  BVG  •  .211311-00  CVG  •  ,140724*02 
DVB  ■  .417974-00  EVG  ■  *, 112254-07 


% 


(DERIVATIVE  OF)  RANK  ANCLE  PROJECTED  ON  VEPTtCAL 
PLANE*  PER  DELTA  CVCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

PMO  ■  OlO 

ROOTS  (COMPLEX  FORM) 

-.S329-001  -.1997-001 

-.3329-001  .1997-001 

-.ms-014  -.4425-034 


ZPH  »  .940340-00  WPM  •  .387923-01  1/TPM  •  -,191881-14 

O.C.  CAIN  *  .142352-15.  ROOT  LOCUS  CAIN  •  .523064-00 


APH  •  .323084-00  RPU  •  .378494-01  ePH  ■  .180106-02 

DPM  ■  .346945-17 


TRANSFER  FUNCTION'S  FOR  BOOV  AXES  UP  -.COCO  DEGREE! 
FROM  ORIGINAL  BODY  AXES* 

RESPECTIVE  X  Y  AND  Z  DISTANCES  FROM  AIRPLANE  C.C 
TO  ORIGIN  OF  AXES  ARE* 

L/  «  ,1700*02  LY  «  .0000  AND  LZ  •  -.0000 

RUN  NO.  L«  NUMERATOR  CHARACTERISTICS  FOR  CYCLIC 

SIDESLIP  ALONG  0C5V  Y  AXIS  PER  CFlTa  CYCLIC 
PERTURBATIONS  ABOUT  AN  JNJYJAI  VluLE, 

vo«n,c 

ROOTS  (COMFtFX  FORM) 

-.8394-001  .COCO 

- . 1235*001  .fOOO 

.1147*004  .0000 

1/TVB1  ■  -.839415-01  1/TVB2  ■  -.123339*01  1/TVB3  a  .U4?|#«Q4 
O.C.  CAIN  ■  .379828*02.  ROOT  LOCUS  CAIN  ■  *.118900*01 


AVB  ■  -.11*900-01  UVB  a  .133947*02  CVS  •  ,179398*02 

DVB  •  .141317*01 


ROLL  Rate  about  apor  t  a*IS  Pf#  -Et,?*  CYCLIC 
PERTURtiATjCSS  A&OjT  AN  INITjal  VaLLL* 

pc  «  0.0 

ROOTS  (COMPLEX  FARM) 

.2993-001  .1228*000 

•2993-001  -.1228*000 

-.1715*003  -,78f*0-03? 


ZPB  «  -.237301-00  »Pa  ■  .126212-00  i/*PR 

O.C.  GAIN  «  .584024-01.  RAOT  lCCUS  'AIN 


-.1?13C3-CC 

.321022-50 


APB  •  .321022-00  BPP  •  .311477-01  CP9  a  ,294703-02 

OPB  ■  .142340-02 


Vi 


YAW  RATI  ABOUT  BOOT  Z  AXIS  MR  OUT!  CYClie 
MRTURBATI0M8  ABOUT  AN  INITIAL  VALUlf 
NO  a  0,0 

ROOTS  (CONRLCX  FORM) 

•10)4+001  ,0000 

*,4712+000  • ,1109+000 

*•4712+000  ,9909+000 

ZRB  •  *044009*00  WRO  ■  ,791101*00  1/TR9  •  •101090+01 

0«e«  BAIN  •  ,192799+01*  ROOT  LOCUS  BAIN  •  *,909700*01 

ARB  •  *•909700*01  BRR  •  ,990019*02  eRB  •  ,290404*01 

ORB  •  •929900-01 


COCRIVATIVI  OF)  8101  ACCBLIRATtON  AS  MBABURIO 
BY  AN  AOeiLCROMTCR  *M»  OKWtA  CYCLIC 
MRTURBATIONB  ABOUT  AN  INITIAL  VALUB* 

ATO  •  0*0 

ROOTS  ICONRLIR  FORNI 
*•1900*014  ,0000 

*•1904+000  ,0000 

•2077+001  .0000 

*•7999+000  .0000 

.9497+002  .0000 


1/TAY1  •  -• 190419*00  1/TAYt  •  .207747+01 
1/TAV2  •  •• 799949*00  1/TAY4  a  .249799*02 

0,C,  BAIN  •  *•299979+01*  ROOT  LOCUS  SAIN  a  *,114900*01 


AAY  •  *•114990*01  BAY  a  ,904919*00  CAY  a  *.991922*00 
BAY  •  *•494999*00  BAY  a  *.999194*01  FAY  a  *,111022*19 


(OBOIVATIYB  of  I  LATBNAL  SROUNO  SFBKO*  fbrmnoicular  to 
INITIAL  FLIBMT  FATm,  F|R  DILTA  CYCLIC 
PBNTIMATIONS  ABOUT  AN  INITIAL  yalus* 

VBO  •  0.0 

•9904*009  *.1994*048 

••9449+009  .4949*099 

,9909+002  •,7904*098 


1/TV91  < 
1/TV99  •  • 
O.C.  BAIN 


.999719*01 

•944047+02 


1/TV99  • 

__  1/TY94  * 

a  *• 440990*04*  ROOT  LOCUS  BAIN 


•R80499*0« 

•929911+02 


,114900*01 


AV9  •  *•114900*91  9Y9  ■  .904919*00  eYB  •  .149120+02 
OVO  •  .194799+01  BV9  •  ••119994*07 
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RUN  NO*  L* 


TRANSFER  FUNCTION!  FOR  STABILITY  AXBli 
ORIOIN  AT  AlRFLANI  e«G. 

NUNIRATOR  CMARACT|R!*TIC*  FOR  TAIL  ROTOR 

•IOISLIF  ALONG  ROOT  V  AXIS  FIR  OKLTA  TAIL  ROTOR 
FIRTURIATIONI  ABOUT  INITIAL  VALUE. 

VO  •  0.0 
ROOT!  ICORFLIX  FORM) 


••949B-001 

.0000 

••1331*001 

,0000 

.7*94*002 

,0000 

1/TVB1  •  *.949*94*01 

1/TVB2  •  *.1331*0*01  1/TVB3  *  .*794*9*02 

O.C.  !A!N  •  •« 333*29*02.  ROOT  LOCUI  GAIN  >  .141900*00 


AV!  •  .141900*00  IV!  •  *.10*127*02  CV*  ■  *.193*41*02 

OV!  •  *• 013404*00 

ROLL  RATI  ABOUT  BOOT  X  AXIS  F|R  OKLTA  TAIL  ROTOR 
FIRTURIATIONI  ABOUT  INITIAL  VALUIi 
FO  •  0.0 

ROOT!  (CONFLCX  FOR*) 

.9344*001  .9192*000 

.9344*001  *,9192*000 

••*032*000  *, 40*2*031 

SFB  •  ••  909*10*01  MFB  •  ,9**440*00  1/TFI  ■  -,B032I9*00 

O.C.  BAIN  ■  ,240114*01.  ROOT  LOCUS  GAIN  •  ,22B92**00 

AFO  •  .22B929-00  BFB  •  .19*137*00  CF*  •  ,99290**01 
OFO  •  .433941*01 

VAN  RATI  ABOUT  BOO*  2  AXIS  FIR  DILTA  TAIL  ROTOR 
FIRTURBATIONB  ABOUT  INITIAL  VALUIi 
NO  •  0.0 

ROOT*  (CONFLtX  FORM) 

••1094*000  ,1990*014 

.4*99*004  .13*3-029 

*.3490*001  •.9*9*»031 

1/TR01  •  ••1094*3*00  1/TRI2  «  .479209*04  1/TRB3  •  *,3490*9*01 

0.0.  BAIN  •  *. 940349*0*.  ROOT  LOCUS  GAIN  •  ,49B92*-00 

ARB  •  »49*92**00  ORB  ■  .  449401*01  e*«  •  ,1*92*I«0I 
ORB  •  ••0*1293*09 
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WAV  ■ 
1/TAV1  ■ 
D.C. 

AAV  • 
DAY  • 


1/TVG1 

1/TV63 

D.C. 

AV6  • 
DVC  •  • 


1/TPMl 

D.C* 

APM  •  - 
QPM  ■ 


(DERIVATIVE  OP)  SIDE  ACCELERATION  AS  MEASURED 

ST  AN  accelerometer,  per  delta  TAIL  rotor 

PERTURBATIONS  ABOUT  INITIAL  VALUE. 

AYO  •  0.0 

ROOTS  (COMPLEX  FORM) 

.0000  .0000 

-.4394-001  .1734-024 

-,4775*000  .1102*001 

-.4775*000  -.1102*001 

-.2541*001  -.3204-030 


.1*2541*01  ZAV  ■  .351*70-00 

-.439425-01  1/TAY2  «  -,*77542-00 
GAIN  •  .242132*01#  ROOT  LOCUS  GAIN  ■  .142500-00 


142500-00  BAY  •  .5*1551-00  CAY  •  ,104359*01 
13*775*01  EAV  *  .5*0131-01  FAY  c  ,03:300 

(DERIVATIVE  OP)  LATERAL  GROUND  SPEED.  PERPENDICULAR  TO 

initial  pligmt  path,  per  delta  tail  rotor 

PERTURBATIONS  ABOUT  INITIAL  VALUE. 

VGO  •  0.0 

ROOTS  (COMPLEX  FORM) 


-.2**2-007 

.0000 

-,55*2-001 

.0000 

.*071*001 

.0000 

-.11*5*002 

.0000 

-.2*4242-07  1/TV62  *  -.55*2*2-01 
. *07144*01  1/TV64  *  -.11*5*3*02 

GAIN  a  -.901745-04.  ROOT  LOCU*  GAIN  a  .142500-00 

142500-00  BVG  •  .5*1551-00  CV6  a  -.137210*02 
,7*7744-00  EVG  *  -.ll*77*-07 

(DERIVATIVE  OP)  BANK  ANGLE  PROJECTED  ON  VERTICAL 

plane,  per  delta  tail  rotor 

PERTURBATIONS  ABOUT  INITIAL  VALUE* 

PHO  a  0.0 

ROOTS  (COMPLEX  PORM) 

.0000  .0000 

-.3*50-001  .0000 

-.10*4*000  .OOOC 

•000000  1/TPm2  a  -.3*5072-01  1/TPm3  a  -f10*4*3*00 
GAIN  a  .000000  *  ROOT  LOCUS  SAIN  a  -.45*524-00 

45*52*-00  BPH  •  -.44*4O*-01  CP«  a  -, 1*3271-02 
000000 


TRANSFER  FUNCTIONS  FOR  BOOT  ARES  UR  *.0000  OSGRCBt 
FRO*'  ORIGINAL  BOOT  AXES* 

RESPECTIVE  X  V  AND  Z  DISTANCES  PROP  AIRPLANE  C,S 
TO  ORIGIN  CF  AXES  ARE* 

LX  •  .1700*02  LV  •  .0000  AND  Ll  1  •tODOO 

RUN  NO.  LA  NUMERATOR  CHARACTERISTICS  FOR  TAIL  ROTOR 


SIDE5LIF  ALONG  BOOT  t  AXIS  PER  OELTA  TAIL  ROTOR 
PERTURBATIONS  ABOUT  AN  initial  value* 

vc«o.o 

ROOTS  (COMPLEX  FORM) 

.1810-001  .0000 

-.1120*001  .0000 

, 2971*001  .0000 

1/TVdl  *  .181013  —  Cl  1/TVB2  •  -.112030*01  1/TVB3  •  .297101*01 

D.C.  CAIN  >  .107945*02.  ROOT  LOCUS  GAIN  ■  ,436636*01 


AVB  ■  .431636*01  BVB  ■  -.816000*01  CVB  ■  -.143171*02 

DVB  *  .263086-00 

ROLL  RATE  ABOUT  ROOT  X  AXIS  PER  DELTA  TAIL  ROTOR 
PE»T,«BATIC\S  ABOUT  AN  initial  value* 

PC  «  0 , c 

ROOTS  (COMPLEX  FORM) 

-.1422*000  1441*000 

-.1422*000  ,1448*000 

.1509*003  .2744-029 

ZPB  »  .700853-00  WPB  *  ,2c30l3-00  l/TPB  •  .100914-00 

O.C.  CAIN  •  .114340*00.  ROOT  LOCUS  GAIN  ■  441039-00 


APB  ■  -.448039-00  BPR  ■  -. 098808-01  CPB  ■  .77S340-03 

DPB  ■  .2786/3-02 

TAW  Hate  about  boot  I  AXIS  PER  DELTA  TAIL  ROTOR 
PERTURBATIONS  about  AN  INITIAL  value. 

NO  *  0.0 

ROOTS  (COMPLEX  FORM) 

.3961-001  .5719*000 

,5961-001  -.5719*000 

-.7709*000  ,1232-030 


ZRB  ■  -.103676*00  WRB  •  .075017-00  1/TRB 

D.C.  CAIN  *  .239664*01.  ROOT  LOCUS  SAIN 


-.770941-00 

.241462-00 


ARB  •  .241462-00  BRB  *  .161926-00  CRR  *  ,093140-01 

ORB  »  .633348-01 


a 


PO0T5  OF  A/C  LO  'ijlT'jr*  I  'tM  TRANSFER  FUNCTIONS 

NUN  *  LI 

VFRTOL  VHC-li  LEVHL  FlICHT  aT  HO  <NOTS 
INPUT  D JTA 

•  ••ITS  ARE  1  FE»  FAUIA’J 
P |M£nSIONAL  STABILITY  OPTATIVES 
(MOPV  AXES  OlFFEF  BY  , 7311+01  1E4RFES#  POSITIVE 
FOR  NOSE  UP.  F*0M  STABILITY  AXES) 


xu 

• 

-.464C-01 

Zu 

s 

. 1400-01 

M'J 

a 

-.5620-02 

xw 

• 

.4*40-01 

In 

■ 

-  *  92"*-33 

fW 

• 

,1134-01 

xo 

• 

.7304-30 

Vi 

■ 

-.1870+01 

MQ 

a 

-.1522+01 

HIT 

• 

-.0000 

zuo 

■ 

-.0000 

MUO 

a 

-.0000 

xwn 

• 

-.0000 

ZhD 

■ 

-."000 

MW!) 

a 

-.0000 

X09 

• 

•.0000 

zor 

• 

MOO 

a 

-.0000 

XT 

• 

.1641-00 

zr. 

■ 

.6253-30 

MO 

a 

,4814-00 

XT 

• 

•6430-00 

zr 

• 

-. 0460+01 

MT 

a 

,6720-01 

u 

• 

•13*0+03 

u  / 

■ 

.S4SC+01 

GAMA 

a 

-.0000 

MACH 

• 

-.0000 

MHO 

a 

.7340-02 

X 

a 

-•0000 

MAC 

• 

-.COOL 

14/ 

a 

.711 4#04 

!Y 

a 

,7561+05 

MT 

• 

••cooo 

XI 

a 

-.oo rr 

TOT 

a 

-.0000 

LX 

• 

.17CC+02 

LY 

a 

-."3*C 

L? 

a 

-.0000 

CL 

■ 

-.5000 

CD 

a 

-."rno 

W 

a 

•1340+05 

IX 

• 

.62*3+04 

IZ 

a 

.7176+CS 

r. 

a 

.3220+02 

H*tvMO\AL  STABILITY  *?rBf VATIVFS#  P|R  RaoI AK» 
stability  aics 


XU 

a 

-. 4342-01 

ZU  ■ 

-.71X6-01 

MU  ■ 

• .5350-02 

X4 

a 

•5001-01 

zw  • 

-,6237-CO 

MW  a 

•1177-01 

xo 

a 

•6564-00 

zo  • 

-.1446+01 

HO  • 

-.1522+01 

xun 

• 

•nooc 

ZOT  • 

."0"f 

«nn  • 

.0000 

xwo 

a 

•  0000 

ZX"  • 

.no  rr 

MW"  • 

•oooo 

xoo 

a 

•  3000 

zoo  • 

•  ••33C 

MO"  a 

•  0000 

xn 

a 

•1651-00 

Zn  • 

.MR3-30 

MO  • 

•4514-00 

XT 

a 

.2664-03 

ZT  • 

-.6510+01 

MT  a 

•*770-01 

T\  STABILITY  «xtf.  u  •  .1351+03  A\*0  •  ■  o.o 

7 JV  I  .7*6l+-5  A  C  UK?  •  -.4666+04 

TMF  CHARACTERISTICS  of  Tur  lC**0|T  OINAL  OE*i*MmTnH  A*E 
ROOTS  I COMPLEX  FCtH) 


-.2115+000 

.ij:/+poo 

-.2116+000 

-.'312+C3P 

.4327+510 

-.52*6-C33 

-.2464+001 

-.16+1-526 

63 

l SB  8  .53*736-0: 

*'*p  r 

.3031 RP-rr 

kac/sfc 

1 /Tt i  s  .43? 77?-;: 

s 

2  * 

.fc?577fi-n 

-.249*12*01 

cyclep/sec 

Shqpt  pc^j-*'  vc:‘E 

PEP 1 00  *  .16966*02 

t  i  Mr 

TO  MALP  AMP, 

*  ,32723*01 

tj«e  td  oml  temm  amp,  i  ,infpn*02 


a  « 
0  • 


O^ClF?  *C  "ALF  AMP, 

8 

,17252-OC 

OYOlcS  Tf?  p,‘  r  tent-*  amp. 

8 

.37306-00 

*> 
v  •  •_ 

:>.'i  S  :vcues  *0  MAI.F  A*/p , 

8 

,57966+01 

C\£  CVE« 

cycles  to  temtw  a?<p, 

8 

,17449*01 

?*7*v^ 

8 

.42365-00 

vsr. 

8 

.15460-00 

cr=PFi:j*vTS 

.i::ooo*oi 

f«  •  .24F9C0**! 

c  1 

-.515303 

-.iJRTiS-rC 

F  «  -.1*71 36-OC 

noi  reproducible 


J* 


transfer  FUNCTIONS  for  STABILITY  AXES* 

ORIGIN  AT  AIRPLANE  C.G. 

RUN  NO.  LI  NUMERATOR  CHARACTERISTICS  FOR  CYCLIC 

THETA  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

tmo  *  .coon 

ROOTS  (COMPLEX  FOR*) 

-.4255-001  .0000 

-. 9350*000  .0000 

1/TTH1  ■  -.425546-01  1/TTH2  ■  -.935054-00 

O.C.  CAIN  ■  - , 114609*00 »  ROOT  LOCUS  SAIN  •  ,4*1400-00 

ATH  ■  .481400-00  BTH  ■  .470621-00  CTH  ■  ,191553-01 

X  AXIS  VELOCITY  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUFi 
UO  «  .1351*03 

ROOTS  (COMPLEX  FORM) 

-.1146*001  .0000 

•6*42*001  .0000 

-.9988*001  ,0000 

1/TUB1  *  -.114638*01  1/TUB2  *  . 684228*01  1/TUB3  *  -.998S83*0i 

O.C.  CAIN  •  .867957*02,  ROOT  LOCUS  GAIN  ■  .185150-00 

AUR  ■  .185190-00  PUB  •  .794835-00  CUR  •  -.119864*02 

OUB  •  -. 145087*02 

2  AXIS  VELOCITY,  W.  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

WO  ■  .0000  ,  POSITIVE  DOWN 

ROOTS  (COMPLEX  FORM) 

-.2079-001  .5741-001 

-.2079-001  -, 5741-001 

-.1293*003  .9249-029 

2WH  ■  .340115-00  WWB  •  .610849-01  1/TWB  ■  -.129339*03 

O.C,  GAIN  ■  -,144925*01*  ROOT  LOCUS  GAIN  ■  ,519299-00 

8WB  •  .918299-00  ftWH  >  .849791*02  CVS  •  ,270199*01 

0W9  •  .242221-00 
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Z  AXIS  acceleration. az#per  delta  cyclic 
perturbations  about  initial  value # 

A70  •  0,0 

ROOTS  (COMPLEX  FORM) 

.0000  .0000 

-. 38*3-001  ,0000 

. 1093*00?  .none 

•.1074*002  ,'1000 

1/TAZ1  ■  .000000  1/TAZ2  ■  -.3**341-01 

1/TA73  •  .1093*«*02  1/TAZ4  ■  -.107419*02 

O.C.  RAIN  •  .U03000  ,  ROOT  LOCUS  RAIN  ■  ,31*255-00 

AAZ  •  .311253-00  PAZ  ■  -.*20*94-01  CAZ  •  -,6090l0*02 

DAZ  •  -.234642*01  EAZ  •  .000000 

X  AXIS  ACCELERATION. AX,PE»  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE# 

4X0  •  0.0 

ROOTS  (COMPLEX  FORM) 

-.7529-001  .4214*000 

-.7329-001  -.4214*000 

-.2071*001  ..57?6*001 

-.2071*001  -.3724*001 

WAX1  •  .428121-00  ZAX1  *  .173*62-00 

WAX?  •  .426)29*01  ZAX2  •  .4»5*l/-09 

n.C.  CAIN  *  -.369042*01#  ROOT  LOCUS  CAIN  •  .1*5150-00 

AAX  ■  .1*5150-00  OAX  >  .794*35-00  CAX  *  .351443*01 

04X  •  .647306-00  PAX  *  .*1**01-00 

HORIZ.  VELOCITY  per  OELTA  cyclic 
PERTURBATIONS  ABOUT  INITIAL  VALUF# 

SDO  ■  ,135130*03 

ROOTS  (COMPLEX  FORM) 

-.114**001  .0000 

.6*42*001  .0000 

-,99*S*001  .0000 

1/TSOl  *  -.11463**01  1/TSC2  ■  .6M2?**C1  1/TSD3  •  -.99*1*3*01 

O.C.  CAIN  *  .667957*02#  ROOT  LOC'lS  RAIN  ■  .1*3130-00 

ASO  •  .1*3150-00  BSP  ■  .794*35-00  CIO  »  -,119*44*0? 

080  ■  -.1450*7*02 
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RATE  OP  CL  I PE9  OFI  TA  CYCLIC 
PERTuRRATJQf  S  ABOUT  INITIAL  VALUE* 

MOO  ■  .000000  »  POSITIVE  FOR  CLIMB 

ROOTS  (COMPLEX  FORM) 

-.3053-001  .0001? 

.1093*002  .0000 

-. 1074*002  .nroo 

l/THOl  *  -.305341-01  l/TMD?  »  .109380*0?  1/TUQ3  ■  -.1074l9*0? 

D.C.  CAIN  ■  - • 140402*02 <  ROOT  LOCUS  GAIN  »  -.510253-00 

A  HD  «  -  .518255-00  HMD  *  .*20094-01  CH5  »  ,6090l0*02 

OMD  «  .234662*01 

velocity  perturbations  parallel  to  initial 
FLIGHT  PATH,  f>UP  to  delta  cyclic 
PERTURBATIONS  ABOUT  INITIAL  VALUF* 

USTABO  •  . 135150*03 

ROOTS  (COMPLEX  FORM) 

-.1146*001  .0000 

,6642*001  .0000 

-.9986*001  .0000 

1/TUS1  *  -.114638*01  1/TUS2  ■  ..604226*01  1/TUS3  ■  -.998003*01 
D.C.  GAIN  ■  .6.67957*02,  ROOT  I  OCtiS  GAIN  •  .165150-00 

AUS  *  .105150-00  PUS  *  .794835-00  CUS  *  -.119004*0? 

DUS  ■  -.145067*02 

velocity  perturbations  perpendicular  TO  INITIAL 
Flight  hath,  "UF  to  DFlta  cyclic 
PERTURBATIONS  about  INITIAL  VALUF, 

HSTaBO  «  0.0,  POSITIVE  POP  DOWN 
ROOTS  (COMPLEX  FORM) 

-.3653-001  .0000 

.1093*002  .0000 

-.1074*002  .COCO 

1/TWS1  *  -.305341-01  1/TWS2  *  .109368*0?  1/TWS3  ■  -.107419*0? 

D,C«  GAIN  «  .140402*02.  ROOT  LOCUS  GAIN  «  .510255-00 

AWS  «  .516255-00  HUS  1  -.020094-01  CU’S  •  -.009010*0? 

DWS  «  -.234662*01 
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TRANSFER  FUNCTIONS  pO«  BODY  AXES  UP  -.0000  OECRFgB 
FKO'1  JR!GIN>L  MODY  AXFS. 

RESPECTIVE  X,  Y,  AND  l  DISTaNCFS  FROM  AIRPLANE  C.G 
TO  ORIGIN  Of  AXES  A»E» 

LX  a  .1700*0?  I.Y  »  -.0000  AND  L*  *  -*0000 

RUN  NO.  LI  ‘.U1E-UTOR  CUARiCTERISTIC*  FOR  CYCLIC 

X  AXIS  VELOCITY  PgR  TfcLTA  CYCLIC 
PERTUR'JAT  1 0N3  ABOU*  INITIAL  VALUF, 

UO  ■  .1350*03 

ROOTS  (COMPLEX  FORM ) 

-.1709*001  .OOfO 

-.32194.001  .1000 

,16054.002  ,1000 

1/TUB1  «  -.170964*01  1/T'JB2  «  -.321971*01  1/TUB3  ■  .160575*0? 

D.C.  GAIN  ■  .867836*02,  ROOT  LOCUS  GAIN  »  .164100-00 

AUB  »  .164100-00  9UA  *  -.182613*01  CUR  ■  -.120857*0 2 

DUB  •  -.145046*02 

2  AXIS  VELOCITY,  W,  PER  OELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUF# 

WJ  »  .5450*01,  POSITIVE  DOWN 

ROOTS  (COMPLFX  FORM ) 

.6295-001  .0000 

-.9523-001  .0000 

.7469*001  .0000 

1/TWB1  ■  .629567-01  l/Ti.02  «  -.952304-01  1/TWB3  ■  .746947*01 

D.C.  GAIN  a  .  .205202*01,  ROOT  LOCUS  GAIN  a  -.765850*01 

AWB  a  -.765850*01  HVh  *  -.569577*02  C*B  »  ,lB92l3*01 

OWB  •  -.342966-00 

X  AXIS  ACCELERATION, AX, PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE# 

AXO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

-.5624-001  -.3193*000 

-.5624-001  .3193*000 

'  -.2373*001  .5445*001 

-.2373*001  -.5445*001 

WAX1  »  .324224-00  ZAX1  a  ,l734»0-00 

WAX2  ■  .597718*01  ZAX2  a  ,397122-00 

D.C.  GAIN  *  -.368741*01.  ROOT  LOCUS  GAIN  a  .164100-00 

AAX  a  .164100-00  MAX  ■  ,797494-00  CAX  a  ,596764*01 
DAX  a  .741410-00  E AX  «  .61*299-00 
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WAZ  » 
1/TaZI  » 

n.c. 

AA2  •  • 
OAZ  »  - 


1/TUfl 

o.c. 

AUS  • 

out  •  • 


ZW|  • 

o.c« 

AWt  •  - 
OWt  •  « 


t  axis  accileh at i on • a t # pi*  oilta  cyclic 

PIHTUSHATIONS  AtOUT  INITIAL  VALUP. 
AZO  «  0*0 

HOOTS  (COMPLEX  SOSN)  . 

.•722*002 

-.4094-001  'tJ2«»'0Jf 

*•90044000  *.27704001 


.90044000 


.27704001 


,241024401  ZA2  •  •iJJJlJ’S? 
.872242-02  1/TA22  ■  Ikl 

6AIN  •  *.144UO*00*  HOOT  LOCUt  CAIN  • 


•.7AM904P1 


749090401  BAZ  ■  -* 009002401  OAZ  •  -.010394402 
231041401  1A2  •  .24A778-01 


VILOCITV  PESTUHtATlOMt  PASALLtL  TO  INITIAL 
SLIGHT  PATH,  OUt  TO  OtLTA  CYCLIC 
PfHTUSOATIONS  AtOUT  INITIAL  VALUE* 

UCTAlO  •  .139190403 


HOOTS  I COMPLEX  SOON) 
-.13944001  *0000 

.03034001  *0000 

*.90444001  *0000 


*  -.139013401  l/TUt2  ■  .030317401  1/TUS3  • 

GAIN  ■  .041949402*  HOOT  LOCUS  OAIN  •  .104100-00 


.144100-00  9U3  •  .797490-00  CUf  ■  *.992003401 

.144002402 


VELOCITY  HHTURSATIONS  Hf HHfNO l CUL AH  TO  INITIAL 
PLIGHT  HATH*  HUE  TO  OtLTA  CYCLIC 
HEHTUX9ATI0NS  AtOUT  INITIAL  TALUS* 

WITaSO  •  0.0#  POSITIVE  SOH  OOMN 
HOOTS  < COMPLEX  POSH) 

-.4779-001  *0000 

-.90104000 

-.90104000  ,27444001 


.177339-00 
SAIN  •  . 


WHS  •  .212901401  i'TVS  •  -.477911-01 

179200402*  HOOT  LOCUS  OAIN  ■  •*749990401 


.709090401  BHS  •  • .409092401  CHS  •  -.010009402 
.2*2970401 
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TRANfcEl.N  El'Nf  TJO'iO  EftR  9TAN|l|TV  AXES* 

AT  A|WP|  A'!i  C.6. 

•UN  NO.  LI  NUMERATOR  f maRaCT|N|ETIC4  E04  COLLECT I VI 

TMf  Ta  f*ik  OftTA  COltrCTlVf 
HRTL^AT] UN*  ABOUT  INITIAL  VALUE* 

T«*0  ■  .3C0<* 

*30t»  CCC'N'Lt*  fD»M 
.7447*000  .4000 

-.2246-COl  .none 

1/TTrfl  ■  .744299-00  1/TTM2  •  -.724447-01 

O.C.  RAl\  ■  .472277-P2*  N»*OT  lOCU*  RaI*  ■  .472000-01 

ATM  •  .472000-01  »Tm  *  -.AUgiKI  PT«  ■  -.117342-92 

X  AXIS  VUCCITV  PCX  OELTA  COLLECTIVE 
RiRTuR9AT|0*t  ABOUT  INITIAL  VALUE* 

U1  a  .1291*03 
ROOTS  (CC^LAX  rpR»1> 

•79*4«ooo  .noon 

.1921*001  .0000 

-.3443*001  .0900 

1/TIIOl  •  .704441-00  1/TuM  ■  ,l42l99*0t  1/TU93  •  344374*01 

O.C*  RAIS  •  -.94*341*01*  R«CT  LOCUS  RAIN  •  .299799-00 

AIM  •  .299739-09  DU*  ■  .391443-00  CUN  •  -.792140*01 

OUR  ■  .140311*01 

2  AXIS  VALOCITT,  h.  PEN  OCLTA  COLLECTIVE 
NCNTUNOATIONS  ABOUT  INITIAL  VALUE* 

*0  •  .0000  •  NOtlTlVE  HOWN 

ROOTS  CCONRLEV  EORM) 

.3923*000  .3191-019 

-. 9044*030  -.4392*000 

-.3094*P30  .4392*000 

ZW4  a  ,754474-00  LAN  •  .671474-00  l/TWR  a  .3*2339-00 

O.C.  CAIN  ■  -.100747*0?.  ROOT  LOCUS  RAIN  a  -.9904f?*0t 

AWR  a  •• 990902*01  N<«  ■  -.993916*01  CAN  >  -.499942-00 
PW§  a  .149490*01 
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Z  AXIS  ACCELERATION. A7, PER  3ELTA  COLLECTIVE 
rEPTuRPATIO‘S  ABOUT  initial  value# 

AZO  ■  0.0 

MOOTS  (COMPLEX  FORM) 

.cooo  .-’one 

.4050*0011  .nnno 

-.2n9i*ooo  .noro 

-.1865*001  ."one 

l/TAZl  «  .000000  1/T4Z2  «  .495011-00 

1/TAZ3  *  -.206117-0r  1/TiZ*  »  -.186544*01 

O. C.  CAM  «  .oononr  #  ROOT  LOCUS  RAIN  •  -.950982*01 

AAZ  *  -.9509(12*01  HA7  «  -.150212*02  CAZ  «  .605617*01 

OAZ  ■  .103636*01  EAZ  *  .OOOOCO 

X  AXIS  ACCELERATION, AX, PER  ULTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE# 

AXO  ■  0.0 

ROOTS  (COMPLEX  EORM) 

.7140*030  .0000 

.1746-005  -.3096*000 

.  1746-opi  ,3398*000 

-.1754*001  -.1433-0 3 0 

WAX  «  .310391-00  ZAX  «  - , 562826*01 

1/TAXI  ■  .714003-00  1/TAX2  *  .174697-01 

P. C.  RAH  «  .216473*0 j,  ROOT  LOCUS  RAIN  «  .299755-00 

AAX  •  .299755-00  liAX  «  .301465-00  CAX  «  -.357559-00 

DAX  «  .431740-01  E AX  *  -.361504-01 

MORIZ.  VELOCITY  PER  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE# 
see  «  .135l5r*r3 

ROOTS  (COMPLEX  roRM) 

.7564*000  .3000 

.1921*001  .CORO 

-.3483*001  . "000 

i/TSn  *  .756481-00  t/Tf.L'2  *  .  1 92l55*ni  1/TS03  *  -.368374*01 

n.C,  GAIN  *  -.963361*01,  MOOT  LOCUS  RAIN  »  ,299755-00 

ASD  •  .299755-00  PS)  B  .3014*5-00  CS3  *  -,752140*C1 

DSD  *  .160511*01 
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RATE  OF  CL  IMS  PER  PFl.TA  COLLECTIVE 
PERTURBATIONS  ABOUT  initial  vaiup* 

MOD  a  .00009C  •  POSITIVE  FOR  CLIMB 

ROOTS  (COMPLEX  FORM 
.4*504000  .COOO 

-.2091400c  .coon 

-.14*54001  .roec 

1/TMOl  •  .493011-00  1/TW02  ■  -.20*117-00  1/TMD3  •  -.U*S44*0l 

D.C.  CAIN  •  •1G*172*02»  ROOT  LOCUS  CAIN  •  .*30**2401 

AND  «  .930**2401  R«n  ■  .1502124Q2  CM?  ■  -.A05*l7*01 

OHO  ■  -.113*3*»01 

VELOCITY  PERTURBATIONS  PARALLEL  TO  INITIAL 
FLIGHT  PATH.  OUF  TO  DELTA  COLLECTIVF 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

USTABO  a  .135130403 
ROOTS  (COMPLEX  FORM) 

. 73*4*000  .9000 

.1*214001  .0000 

•.3*134001  .0000 

1/TUS1  •  . 75*401-00  1/TUS2  ■  .l*2t55*01  l/Tl'S3  ■  -.3**374*0i 

D.C.  CAIN  ■  -.9*0361401*  ROOT  LOCUS  6AIN  a  .299755-00 

A US  •  .2*9755-00  BUS  •  .301445-00  CU*  a  -.752140401 

DUS  a  .110511401 


VELOCITY  PERTURBATIONS  PERPENDICULAR  TO  INITIAL 
FLIGHT  PATH.  CUE  TO  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

WSTaBO  r  0*9.  POSITIVE  FOR  DOWN 
ROOTS  (COMPLEX  FORM) 

.4*504000  .0000 

-.20*14000  .0000 

-.l**54001  .0090 

1/TWS1  a  .495011-00  1/TWS2  ■  -.20*117-00  1/TWS3  ■  -.11*544401 
O.C.  CAIN  •  -.10*172402*  ROOT  LOCUS  GAIN  •  -. *50**2401 

AW8  a  -.950*12401  RWS  •  -.150212402  CWS  ■  .*05*17401 

QMS  a  .113*3*401 


nEf.BKE? 


TINSEL*  FU‘CTI0  S  R<V>V  AXES  UP  -.CCOO 
f  <Q  >  ORIGINAL  BODY  AXES. 

^FSPlCTivr  %,  v,  *»n  2  pTSTavcfs  FRO*  AIRPLANE  C.C 
TO  ORIGIN  OP  A*rS  A»F. 

L>'  *  .1700*??  LV  •  -.0000  A*'D  L2  *  -.0000 

RUN  \o.  L1.  •  «-*  E^ATO^  rwA-^CTE^l^TtCS  FO»  COLLECTIVE 

v  *xjs  velocity  .->(■=  -blta  collective 

»»EOn.«*|  ATIO\S  ABOUT  INITIAL  VALUF# 

UO  «  .1350*03 

»":0OTS  (COUPLE*  Fi,R»l> 

.M5?*fi0r  .  30*3*000 

.3H32*lT0  -.3063*000 

-.2562*CC:  .2024-030 

ZUB  *  -.9*3010-00  l;L"‘  «  .43*315-00  1/TUB  «  -.234224*01 

P.C.  r. AIN  «  -.91H437*0l,  ROOT  LOCUS  GAIN  *  . 4*3000-00 

4UB  •  .6»*3:i00-0C  MU'i  ■  .540720-00  CU*  ■  -.2444?C*0l 

OUR  «  . JS33»»7*01 

2  A*IS  VELOCITY,  *,  rER  OELTA  COLLECTIVE 

perturbations  abiut  initial  value • 

*0  «  ,5430*01,  POSITIVE  OOWN 

^OOTS  (CC^P'LEY  FORn) 

.  40l4*l’0,i  ,4S*A-01S 

-.4404*000  • « 4*34*000 

-.4406*000  .4434*000 

ZVft  ■  .6^.«34»-0C  •  .*34314-00  1/Tw*  a  ,4*1447-00 

P.C.  5/IN  ■  -  *  104577*02,  ROOT  LOCUS  SAl*'  ■  -.1*4324*0? 

AUH  a  -.1**324*02  •  -.304733*01  CVf  »  -,341731-CO 

D««  •  .174766*01 

V  AXIS  ACCELERATION, A*»PE«  OELTi  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUFi 
axo  «  r.o 

ROOTS  <CO^PLEX  FOR*,) 

-.5041-301  ,21*1*000 

-.3041-301  -.21*1*000 

.3*24*000  ,22*6-030 

-.1*09*001  -.1035-023 

WAX  •  .2239*7-30  itx  1  ,2254*4-00 
1/Taxi  •  .542947-30  1/TAX2  «  -,l**4*6*0l 

n.C.  GAIN  •  .2i62*>7-pn,  ROOT  L0CU3  GAIN  •  .6*3000-00 

AAX  ■  .**300000  *AV  «  ,90*9*3-00  CAX  ■  -.6014*7-0* 

CAX  «  -.309134-31  wax  •  -.3*1310-01 
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2  AXIS  ACCELERATION;,  A7.PER  DELTA  COLLECTIVE 
PERTURBATION'  ABOUT  INITIAL  VALUE# 

a;:o  t  o.c 


ROOTS  (COMPLEX 
.  7923-Ow'l 
•  4993*000 
2142*000 
-.1614*001 


F^M) 

• ,^91 A-021 
-.15*5-034 
-.7993-031 
-.1776-032 


1/TA21  *  .792332-03  tmz?  ■  .490349-00 
1/TAI3  *  -.214246-00  1/TAZ4  *  -.161642401 

O.C.  CAIN  ■  .B72941-C2.  ROOT  LOCUS  GAIN  *  -.106324+02 

AAZ  ■  -.106324*02  BA/  »  -.141722*02  CA7  »  .605593*01 
042  ■  . 1 A36A1*Q1  EAZ  *  -.145900-02 

VELOCITY  PERTURBATION'S  PARALLEL  TO  I V I T I  A  L 
FlIrtMT  PATH.  fHJF  To  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VA1.1JF# 

USTaBG  *  .13*150*93 

ROOTS  (COMPLEX  Fran 

.4131*000  .3113*000 

.8131*000  -.3113*000 

-. 2954*001  -.3140-029 

ZUS  >  -.*33673-30  WUS  *  ."70723-00  1/TUS  ■  -.295420*01 

D.C.  GAJM  «  -.915273*01#  ROOT  LOCUS  CAIN'  ■  .643000-00 

AUS  ■  .683000-00  BUS  «  .*96*60-00  Cut  *  -.776357401 

OUt  ■  .152975*01 

VELOCITY  PfcPTUR&A T t DUS  PERPENDICULAR  TO  INITIAL 

flight  path,  nur  to  delta  collective 
perturbations  about  INITIAL  value. 

wSTaBO  ■  9,0.  POSITIVF  FOB  O0v'\ 

ROOTS  <CC"1PLFX  F  TBf ' ) 

.5007*coo  .r-ono 

-.2212*c0ri  .rone 

-.16124001  .r.'*or 

1/TWSt  •  .5C0730-C:  1/TWS2  ■  -.721790-00  1/TWS3  •  -.161237401 

D.C*  GAIN  ■  -.111666402.  ROOT  lUCiiS  GAIN  «  -.106324*02 

AVI  ■  -.106324402  B-S  ■  -.141772402  C^S  *  ,596667401 

DWJ  •  .14*959401 
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toot*  or  a/c  •  v x,tTi.ntvi  TRa*|fc»  ru*CT|(*\f 

*i**  tc.  L ? 


VE4TCL  VMC-1*  1*30  n/*  1*  rrsCfA(T  *0 


|  ;PUT  •'AT A 

».'  ‘ITS  A-4P  1  »>«  W*ni4 
DI^ilO^AL  STABILITY  ftABfVATtVES 

ru>uv  axK  $  rirrin  hy  ,1 372*0?  ir5»CES»  P«8|T1VF 

PO*  NOSe  tv,  P&O”  FTAfllLt TV  AXP$) 


XU 

S 

7 

8 

» 1 7*0-01 

*  j 

s 

-.6355-0? 

X* 

8 

,io65*oo 

2  > 

8 

-.9435-00 

MW 

c 

.6A3C-0? 

xo 

« 

.1370*01 

Z'i 

8 

-,?4?3*01 

f*D 

• 

-,<6?3*01 

XU? 

8 

-.OCiOr 

il' 

8 

-.OOPC 

'4^4 

B 

-."OPQ 

XWp 

8 

-.0000 

Z'-n 

8 

-.0030 

MW*) 

• 

.,4000 

xoc 

t 

-.0000 

zm 

8 

-.0030 

MOD 

» 

-.0000 

x? 

t 

.1440-00 

Z  ) 

8 

.7134-33 

ad 

■ 

, 5034-0P 

XT 

r 

.5270-00 

ZT 

8 

-.9533*01 

mT 

B 

•1040*00 

u 

t 

.1333*03 

\,7 

8 

, 3255*02 

6  A  VA 

S 

-.1050*02 

MAC* 

z 

-.0000 

BH“ 

S 

.23*0-32 

R 

B 

-,0000 

MAC 

s 

-.coco 

ixz 

8 

. 7114*04 

I  Y 

a 

,7591*05 

WT 

s 

-.0000 

>:  l 

8 

-.OOPO 

TDT 

B 

-,3000 

LX 

s 

.1700*02 

LY 

8 

-.0053 

lz 

B 

-.COQO 

CL 

t 

-.oooc 

c: 

8 

-.OOf.0 

w 

B 

,1340*05 

IX 

* 

.9203*04 

17. 

8 

.7179*05 

r. 

B 

.3220*0? 

dimensional 

STABILITY  RIVATIVES. 

PE« 

P API  AN* 

ST AP  JL T Tv 

AXES 

XI) 

s 

-.6720-01 

Z»: 

s 

-.2052-00 

Mil 

B 

-.4549-02 

xw 

8 

- .  1 16r>*0C 

zu 

8 

-.9544-00 

MW 

a 

,8141-0? 

xa 

8 

.7564-00 

Zo 

t 

-.2676*01 

M5 

8 

-.1623*01 

xup 

t 

.coon 

ZuO 

S 

.none 

Mu'D 

B 

,0300 

XWD 

s 

.cooo 

7*'' 

s 

.'1C  PC 

MV  4 

B 

.0000 

X5D 

S 

.ruicfj 

ZOO 

8 

.  “'one 

^GP 

B 

,0003 

xn 

8 

.3115-00 

/o 

S 

.4603-00 

w4 

B 

,5034-00 

XT 

8 

-.1344*01 

ZT 

8 

-.3 991*01 

VT 

* 

,1368*00 

I N  STABILITY  a 

<fSi 

U  « 

1372*03 

A'.O 

w  »  0.0 

Z I Y  « 

.759l*r'5  AND 

ZTX7  ■ 

,4109*04 

The 


CHARACTERISTICS  Of 
ROOTS  ICO'iI’Lt'X 
-.34*0*000 
- .  34?r>i,.ni. 

.4r,6,:*ncc 

-.2354*001 


T»4  LO  jG!t«U)INAL 

FOR'1 ) 

,?49**ooc 
-,?H9.i*0PC 
-.7*1  9-Q3i 
.  tfte>l-0^6 


DENOMINATOR 


ARE 
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IS*  • 
i/T*l  • 
•MOST  I 

Wior  ■ 


A  • 
0  • 


,4%i?4r-v  mn/% re 

* /??! *4»0i  C*CLFS/S«f 


*'■  'V  F. 

•flSTi^O?  T| W  TD  *Al*  /,  t*».  • 

Tftg  Tfi  ***»  Tt*«T4  a«/I»,  a  (*M9S#01 


CW.IE*»  rr»  «#lc  f*.  •  .91M0-0I 

WLkS  TO  »i*A  Tfcvtu  *%»•,  a  .3*432-00 

0 MS  rvrs  CYCLfc*  TO  MAl*  #•«*.  a  .intl6*02 

ONE  OVER  CYCLES  TO  n\f  Tgvyu  #**,  a  .32*40*01 

?«7«wm  a  .49419-00 

WSQ  •  .20191-00 


cr^PP|oft»Ts 

ICCOOO*31  I*  •  .2A4AA0y0X  c  •  .#09763-00 

264632-00  4  ■  -.1*6*49-0* 


hot  reproducible 
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ftlt.fcr.*  lu  tic.f  4»M. 

-*!'•!  4*  »1l**l  4  »  f.«. 

4un  •*.  t?  r-i«»cTf^i«^tc<  »o«  '.vette 

T«*T»  Hi  3H.U  ?afl»t 
••HT,<»|.lt!C‘n  A4'«uf  Ifltfll  **4IW«» 

*ii  • 

•fr  :*<  cc  4u’*  r  «•  i 

•a»*»|4iM,n  .#??C 

i/TT-t  ■  •.i*.3iv»-:i  t/t%>  a 

r.C.  -SSI  •  *"»T  i  e»rc*  *A|*  a  ,3*J«S$*53 

4Th  a  .S:3*f-— i  Pf .4  a  .S1V14-0*  *T*  a  ,«tl»4?«fi 

y  »V|3  aH3<|7v  ra»  HLTa  CvPifC 
iC«tw»m4Tio,*s  a^*t  1*1*141.  waiu»» 
a  .a)7?«;> 

.'•OCt 

.?4%?«nsi 

.*pp; 

}/%!  ■  !/•»  •  a  •.13)>?1«C’ 

r.c.  •‘•tvt  •  .»o:a3a**7.  i  oc  »4  ■  .suijt^q 

4UH  ■  .111*37—1?  •  .11*.?4?*3I  rt»  •  •,>34434*C? 

OMH  a 

?  ms  Vtioc!**.  •.  •‘Flta  *yatr. 

r%4T'<4>i4T|Q*-3  H*-*  INITIAL  *41  Jt » 

»■■?  a  .-‘V»ft  *  yf'UTlv*’  no.N 

»CQTt  «CT4»L«.a  ertl"i 

-•Wt-Wl  .?l*>Oat» 

-.n*f*ucc 

•  .jr4<J*f#’3  ,‘*37"-0f4 

Iwn  «  .?3**C''»0P  ,*V»  •  .7JJ374-3P  1/Tvb  ■  •.t*49*3*P3 

»\C.  CM  «  a  ••XlrW"*  kt'*r  IOCU*  *Al\  a  ,440347-33 

4WR  a  .44<?J47»"C  •  •  .*a74n**3?  ?aB  a  ,72?7?t*0l 

DWH  a  .3NA*»*5*5t 


WOT  REPRODUCIBLE 
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7  4*r>  ACuei.!-^ at •  om. 4^ oflta  cyclic 
i'ftiT  iV*! aTJ  i'*  ,  iUM'T  I  !  T t  A L  V*l.u»  • 
a/!i  » 

-  ^ )  r  *»  <r  '^'1.5  x  i  w  ) 

-•i  ’23-o?i  -.h*— ,oi 

-.17/3-Jii  ,17|*-001 

. It  3J ♦i'T?  -,?7’3-32V 

•a?  •  .4  itMt-n  iA/  »  ,42f/?7-?^ 

1/TaZJ  ■  .rJ3J*l*0?  1/747/  «  -.9AJ4n**J1 

-.C.  r. *  1  '•  *  .3/{l7‘)4-n-»  J'vit  t r>cii«  r.Al*’  ■  ,4*0347-00 

AAZ  »  .**0347-00  «4Z  ■  -.294/A5-0G  047  ■  -.*699/9*02 
047  ■  -.23:941*01  tAZ  »  117J994Q0 


X  AXIS  ACCtLF^ATIO.v.AV.f  E*j  -*fel  TA  CYCLIC 
rEPTuRBATIONS  AtJOUT  INITIAL  VALUf# 
AX3  •  0.0 

903TS  (COWPLCX  FCV  > 


.3433*000 

.«0nC 

-.2399*ilPC 

•  '*900 

,3JA«*C01 

.conn 

-.7023*001 

.noon 

1/TAX]  • 

.343325-00 

1/T4X2  »  -.239942-00 

1/TAX3  • 

.336459*01 

1/^AX4  •  -.702333*01 

O.c.  CA I '!  *  -.3079?4*nx,  k*OT  LOCUS  0Al*l  *  .311537-00 

AAX  •  .311537-00  UAX  ■  . 110743*01  C.AX  •  -.750532*01 
OAX  ■  .A*7li*A-0tl  fcAV  ■  .40*4*2-00 

»>0RIZ«  9FLOCITV  re.M  f'fcLTA  P.vr.LTC 
rE^TfM^ATIOr'i  ABOUT  INITIAL  VALUPi 
SD3  ■  .134019*03 

CJJTS  < COMPLEX  FORM) 

-.1249*001  .'390 

.6113*001  .0300 

-.noe*co2  .''oro 

1/TSn  ■  - •  124962*01  1/tsi?  ■  .*113*5*01  1/TSU3  ■  -,110090*07 

n.C.  Oil  .  •  .7942S0*f P'HT  LOCIS  r./fi  •  ,145942-00 

ASO  ■  .145942-00  ®SH  ■  .114241*01  080  »  -.113603*02 

080  ■  -.156426*02 


mr  reproducible 
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HATE  OF  CLIMB  PER  "E lTA  CYCLIC 
PERTURBATION'S  ABOUT  INITIAL  VALUF * 

MfjO  «  - , 250057*02*  POSITIVE  FOR  CLIMB 
FOOTS  (COMPLEX  FORM) 

-.3196-001  .POOC 

. 9L37*Q0l  .*5BC 

-.9660+001  ,*onc 

1/THH1  «  -.319637-01  1/THD2  ■  .983718*01  1/TWD3  •  -.968047*01 

D.C.  GAIN  »  -.109123*02.  Wf'CT  LOCUS  GAIN  «  -. 706062-00 

AHO  •  -.706062-00  FfHO  ■  . «d4775-01  CHD  »  ,672408*0? 

OHO  ■  .?14915*01 

VELOCITY  PERTURBATIONS  PARALLEL  TO  INITIAL 

flight  path,  puf  to  dflta  cyclic 

PERTURBATIONS  ABOUT  INITIAL  VALUF* 

USTaBO  ■  .137217*03 

BOOTS  (COMPLEX  FORM) 

-.6561*000  .0000 

,7452*001  .0000 

-.1035*002  .0000 

1/TllSl  s  -.656196-00  1/T1JS2  *  .745291*01  1/TUS3  ■  -.103321*0* 

D.C,  GAIN  *  .60C836*C2.  ROOT  LOCUS  GAIN  ■  ,311337-00 

AUS  «  .311537-00  BUS  *  .110763*01  CUS  ■  -.234434*02 

DUS  ■  -.157723*02 


VELOCITY  PERTURBATIONS  PERPENDICULAR  TO  INITIAL 
FLIGHT  PATW,  OLE  TO  dflta  CYCLIC 
PFRTUHRATIONS  ABOUT  INITIAL  VALUF* 

WSTARO  ■  0.0,  POSITIVE  FOR  DOWN 
ROOTS  (COMPLEX  FORM ) 

.1151-001  .0000 

.1006*002  .0000 

-.9633*001  .0000 

l/TWSl  «  .115131-01  1/TWS2  ■  .100650*02  1/TWS3  •  -.963303901 

D.C.  GAIN  ■  -.374452*01.  ROOT  LOCUS  GAIN  •  .660347-00 

AW$  a  .660347-00  BWS  ■  -.294865-00  e*S  •  -,6404l0*02 
OWS  a  .737476-00 


79 


TRAN!S*ER  FUNCTIONS  F(»R  BODY  AXES  UP  -.0000  DEGREES 
FWQ  1  ORIGINAL  HOD*  AXCS. 

RESPECTIVE  X.  V.  A«r  J  DISTANCES  F»0"  AIRPLANE  C.G 
TC  ORIGIN  OP  aXN  S  *RE, 

LX  *  .  1 7 0 1? ♦  0 ?  l.V  •  -.0000  AN'O  L2  ■  -.00P0 

RUN  NO.  L2  NUMERATOR  CHARACTER!  ST  ICS  POR  CYCLIC 

x  axis  velocity  per  cflta  cyclic 

PERTURBATIONS  ABOUT  INITIAL  VALUF# 

JO  *  .1333*1? 

ROOTS  (COMPLEX  Pf»r  ) 

-.  7961*000  -.*3AS*UP0 

-.7961*000  ,*3M*00C 

.1059*003  * . 77A5-U29 

ZUB  •  .779964-0C  WU*  «  .1D?C74*01  1/T'JB  ■  ,105974*03 

D.C.  CAIN  «  .«l«Sl7*C?,  ROOT  l.OCUfi  GAIN  ■  .146000*00 

AUB  ■  .146000-00  BUB  «  - . 152397*02  CJR  »  -.244619*02 

OUB  *  -.161206*02 

2  AXIS  velocity,  W,  PEP  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  tMTIAL  VALUE# 

*0  ■  .32*5*02#  POSITIVE  DOWN 

ROOTS  (COMPLEX  FnR*> 

.6132-001  .10P0 

-.9933-C01  .COCO 

.7445*001  .POOP 

1/TVB1  «  .813253-01  1/TWB2  ■  -.993310-01  1/TWR3  ■  .744569*01 

O.C.  CAIN  ■  .239510*01#  ROOT  LOCUS  GAIN  •  -.784240*01 

AWB  •  -.7*4240*01  •  .5*2524*0?  CWR  »  .111477*01 

DUB  •  -.471711-00 

X  AXIS  ACCELERATION. AY#PER  OELTA  CYCLIC 
FERTURNATIONS  about  INITIAL  VALUE# 

AX'J  «  0.0 

ROOTS  (COMPLEX  FORM ) 

-.6596-C01  ,2*19*000 

-. 6596-C01  -.2619*000 

-.3656*001  .*552*001 

-.3656*001  -.*6*2*001 

WAX1  ■  .270086-00  2*X1  ■  .244247-00 

WAX2  »  .760402*01  7\X?  •  .*07435-3* 

O.C.  CAIN  ■  -.312673*01.  K0.1T  LOCljR  GAIN  •  .J46010-PC 

AAX  ■  .1460CC-00  ;«AX  *  ,!14696*ni  CAX  ■  .*60116*01 
DAX  ■  .119597*01  LA*  *  . *J  s^-CO 
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Z  AXIS  aCC€lF.*»aTI0\.A7.pF.P  PfeiTA  rv%tC 
PERTURBATIONS  AB'VIT  |6IT|AL  «ALUF» 


A2D  •  C.C 

ROOTS  (COMPLEX  FOR”) 
,1198-OCl 
-.4321-001 
-. 5486*000 
-.5486*000 


4519-026 

4964-047 

2869*001 

2**9*001 


WAZ  *  .292124*01  Is?  «  ,i»Th?4-:n 
1/TAZ1  ■  ,119*81-01  1/TA7?  •  -.432124-01 

O.C.  GAIN  ■  -.176032-00.  ROOT  lOCU*  GAIN  ■  -.784243*01 

AAZ  •  -.784240*01  BA/  •  -. 8«SC7Y*01  CAZ  »  -. *71**7+*? 

DAZ  *  -.2 08523*01  EA7  *  .34*693-01 


VELOCITY  PERTURBATION'S  PARALLEL  TO  InITJal 
PLIGHT  »ATH,  HUP  TO  DELTA  CYCLIC 

perturbations  about  initial  wai.uc# 

USTaBO  ■  .137217*03 

ROOTS  (COMPLEX  PO«M ) 

-.1701*001  .npPC 

.5402*001  .0000 

-.1154*002  .0001 

1/TUS1  ■  -.170118*01  1/TUS2  *  ,M0?l4*ct  1/TUS3  «  -.115503*0? 

O.C.  GAIN  ■  .786360*02 .  RBQT  LOCwG  GAIN  ■  .  lASTO^-PO 

AU8  ■  .146000-00  BUIS  *  .114596*01  0U5  «  -.75«2*7*pl 

DUS  ■  -.154971*02 

VELOCITY  PERTURBATIONS  PFRPF.N51CULAR  TO  INITIAL 

flight  path,  pi*  to  csRi.ta  cvclic 
perturbation?  Ae '  <t  initial  vai ur» 

WSTaBO  ■  0.3,  POSITIVE  POO  00rf»* 

ROOTS  (COMPLEX  PPRM) 

-.4466-001  ,0000 

-.5419*000  -.2*88*001 

-.5419*000  .;mi»8*gPJ 

ZWS  ■  .184429-00  W*S  *  .? 93456*01  1/TVfS  ■  -.446696-01 

O.C.  GAIN  »  .153595*02.  ROOT  lOCIJS  GAT'*  «  -,7*4246*01 

AWS  i  -.784240*01  BWf  *  -.,'85077*01  Ca'G  «  -,*66909*0? 

OWS  ■  -.302503*01 
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HIJM  VC* 


l/TT.^l 

o.c. 

ATm  • 


lUr*  a 

c.r. 

Am  a  - 
DU*  a  - 


zwa  « 
o»c* 

AWQ  a  - 

Owa  a 


THA'SFf*  IVfMW'  %  F'*H  STABILITY  AXES. 
chp.P1  at  Afvei  f  c.g. 

u?  N.  fcnAT(.'i  '•->:.RACTFRISTICR  FOR  COLLECTIVE 

T T A  pr<  or lT *  C^iLjCTlVE 
PE-'TuWAMO*  *;  fctnvr  INITIAL  VALUE* 

Tm:  a 

'•’CJTli  (CGMPL»<  Pr**'  > 

.  -.70JC-OOI  *'»oni: 

-.!?B74f,oo  .rf»nc 

■  -*7%333«-0l  1/TTH2  a  -.32*723-00 
CAjv  a  -.1421*1-01*  PHOT  I.OCUR  CAIN  •  .138000400 

.10**30400  RTrf  «  . 442*42-01  CTM  a  ,280044-02 

X  AXIS  VF  LOC I  TV  PER  OELTA  COLLECTIVE 
f  EHTuh  «AT I ?!>.:■»  ABOUT  INITIAL  VALUF  # 
l'l!  •  .1372433 

-»0*JTS  (COMPlC*  F  .'»»*) 

-.2*314000  -.9873-020 

-.7?7**P00  -.14364001 

-./?7*«-OUO  ,1 43**001 

.461490-3:1  «  .1813644.01  1/TUR  a  -.2*3113-00 

r.Al\  a  *501237401.  ROOT  I.0CU5  CAIN  a  -.134412401 

*134412401  Htn  ■  -.233713401  CUR  a  -.404081401 
.9.I71R0-C3 

Z  AXI5  VELOCITY,  v,  pfiR  OELTA  COLLECTIVE 
f  E«TuRhATIO“S  ABOUT  PUTtAL  VAI.UF* 

WO  a  .OCOQ  ,  POStTlVE  PO^N 
ROOTS  (CONPLF.X  FORM ) 

.71354000  .OHqo 

-.3T24A000  -.»3n74.S0r. 

-.37244000  .43874000 

.6Mtt3-np  *tai>  *  ,5ft84*,8-C0  1/TWB  a  .713571-00 

5AI\  ■  -.105634432.  ROOT  LOCUS  GAIN  ■  -.899070401 

.*9937*401  ri*..  *  -.2*2394-00  CWB  •  ,106391401 

.208345401 


NOT  REPRODUCIBLE 
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Z  AXIS  ACCELERATION, AZ.PfcR  DELTA  COLLECTIVE 
PEWTli«tiATIfjMS  Aqn'JT  INITIAL  Vai.UF. 

AZO  ■  0.0 

ROOTS  (COMPLEX  FORK) 

.1194-001  - . 2321-017 

-.9364+000  - .6316-001 

* .  9384*000  .6316-001 

.1730+000  .1422-027 

WAZ  •  .V<0b6l-iJ0  ZA7  «  ,  997742-00 

1/TA71  «  ,lt9<04-n  1/TA72  *  -.O3»’436-C0 

O. C.  G  A I  '•%  *  ,h34377-pi.  KOOT  LOCUS  GAIN  *  -.899076+01 

A AZ  «  -.69937«+01  PA7  «  -.132116+12  CA7  *  -.485105+01 

DAZ  «  .143633+01  f  A7  *  -.164329-01 

x  AXIS  ACCELERATION. AV. PE*  ^6lTA  collective 
FEKTU«MAT10VS  ABOUT  INITIAL  VALUE » 

AXO  ■  0.0 

poots  (complex  ftp**) 

-.1961+000  .4^91-023 

.sezv+nao  .4386-021 

-.7421*00.7.  -.7364-033 

-.1193+COl  -.2501-334 

1/TAXl  *  -.196139-00  1 / T A X 2  ■  ,382926-00 

1/TAX3  *  -.74?15>4-00  1/T..X4  s  -.116341  +  01 

P. C.  GAIN  =  -.45(?19"-fVi,  ROOT  LOCUS  GAIN  •  -.134412+01 

A  Ax.  *  -.Ii44i?+2i  aax  =  -.233713+01  CAX  *  -.S96H3-0C 

PAX  ■  .414695-0(1  LAX  «  .6«664?-Cl 

MO»IZ.  VELOCITY  PEK  DELTA  COLLECTIVE 
P6STUBL‘AT10\S  ABOUT  IMTUl  VAlUF, 

SDO  ■  . 134 919+03 

®0CT4  (COMPLEX  FO«M) 

-.3630+000  .000P 

.2737*001  ,0000 

-.3851  +  031  .  C  000 

1/TSC1  *  -.383094-03  1/TS?2  *  .273767+01  i/TSSJ  «  -,3B5ll7+px 

n.C.  P  A I  \  *  ,(.497'>l*r,1,  R«M  LOCUS  PAl*  «  ,316623-00 

ASH  ■  .316623-00  35?  *  .  4  74^1-30  CSC  •  -,32f546+Cl 

DSr  *  -.127976+01 
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PATE  OP  CL  I  v*“  n*'J  ^lTA  r^LLPrT!*'E 
KE-*T.j!»i*aT!0\  i  A^'.'*  1  it  T I  A *_  VALUE  l 

‘«iiO  •  -.250057* J.  POSITIVE  FC4  CLJHB 
RO  »TS  (CCT'PL5*  MUM 
-.939l*f|01  -.^1^0-00j 

-.9391*301: 


2M0  • 

5.C. 


59n44?-P3  **,.  «  .»4'«sTS-v3  t/rwr  a 

&At\!  ■  .7b544«4-'*t.  *'Vjt  |  OCi"'  04* V  a 


,9n*5l7«0l 


4wr»  a  ,9'’*!»l7*rt  «h  '  «  .  tb'3'*?7*02  ■  ,4B7-»46»01 

0*0  a  - .  1  4J>7M9*til 


VELOCITY  Pr.*TJH-/T!TS  PA«AU-FI.  TO  I*|TfAL 
plight  path,  nut  to  oelta  collective 

PERTURBATION  ABO'JT  INITIAL  VALl>P» 

USTAI'O  a  .1372! /*'  3 
■SPOT?  ICOMPLPX  FORM ) 

'•2*31*000  -.W7-C20 

-.727**000  -.1.43**001 

-.7274*30:  .1436*00! 


ZUS  *  .451490-03  ‘US  ■  .1*1)44*01  1/T’JS  • 

n.c.  r.41  ,  «  .Vll237*n»  a, .-IT  LOC' S  S4IV  » 


-.243113-00 

-.134412*01 


AUS  »  -.134412*31  PJS  ■  -.237713*01  CUS  *  -.404051*01 
OUS  «  - . 9h7lBC-03 


VELOCITY  PERTURB AT  TOMS  PERPEN0ICULAR  70  INITIAL 

plight  path,  rus  to  oflta  collective 

FERTlR*AT ! 0*  5  ABOJT  INITIAL  VAIUP* 

*?T*BC  a  0.0,  Pr-SITIVF  FflP  DOWN 
900TS  < COUPLE*  FOR*) 

-.77*0*000  -.1329-017 

,2144*030  ,4444-035 

-,1124*C|31  .1399-032 

1/TW51  ■  -.77*047-00  1/TWS?  »  .714f.31-CP  1/TW53  ■  -.112**9*01 

O.C.  CAIN  ■  -.4*1234*01,  ROOT  LOCUS  C.AIV  a  -. 499074*01 

AWS  a  -. *99374*01  TW3  ■  -.  lf>?11  **02  C»S  •  -.421242*01 
OWS  «  .149*19*01 


hot  REPRODUCIBLE 
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TRANSFER  FLr CTIO'S  FI*  PnDV  AXES  UP  -.0000  DECREES 
FROM  ORIGINAL  BODY  AXF5  • 

RESPECTIVE  >.  Y.  A*’C  Z  L'ISTa^CFS  FROM  AIRPLANE  C.C 
TO  0®ir.1N  OF  axfs  are, 

IX  «  .1700+0?  LY  *  -.0000  AND  L?  *  -.0000 

RUN  NO.  L?  flU'  E'.R  A  TCP  CN/PACTgRlSTICS  pop  collective 

X  AXIS  VrLCClTY  opt  -fcLT A  COLLECTIVE 
PERTURHATIQf  S  AR^I'T  INITIAL  VALUE* 

L'H  *  .1333+13 

ROOTS  (COMPLEX  FORM) 

- .  4546+000  .*'000 

-. 9495*00j  .’Gcr 

,4066+003  .POPP 

1/TUR1  s  -.454632-00  1/TUBS  «  -.9*9549-00  1/TIJ03  »  .406855+0* 

P.C.  GAIN  ■  . 7375l?+01 »  ROOT  LOCUS  P.AIN  *  .827000-00 

AUP.  «  .«,?70on-00  HU*  ■  -.2203*3+01  CUB  «  -.436762+01 

OU0  «  -.145252+01 

7  AXIS  VELOCITY,  w.  PER  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  I M T ! A L  VALUE* 

WO  S  .3255+07,  POSITIVE  DOWN 
ROOTS  (COMPLEX  FORM) 

•  5**1+000  .  f'OPO 

-.3445+000  -.*271+000 

-.3445+000  .4271+000 

ZWH  a  .427676-00  »wn  a  .54*1826*00  1/TW«  a  .5*4126-00 

D-C.  RAI'I  *  -.907201*01*  Ron*  I.OCUS  CAIN  ■  -.109026+02 

AWa  a  -.109026+02  E»Vi»  «  -.15*157+01  CWR  ■  .804560-00 

OWB  a  ,178690+01 

X  AXIS  ACCELERATION. AX, PER  DELTA  COLLECTIVE 
perturbations  about  INITIAL  VALUE* 

AYO  ■  0.0 

ROOTS  (COMPLY  FORM) 

.8512-001  .3432+000 

.8512-001  -.3432*000 

-.8940+000  ./669+000 

-.8940*000  -.7669*000 

W AXl  a  .353614-00  ZaXI  a  -,?4o7?9-(p 
WAX2  »  .933073-00  ZaX2  «  ,95«2n/-00 

O.C*  RAIN  a  -.457133-01,  RIOT  LOCUS  CAIN  «  .827000-00 

A AX  «  .827000-00  TAX  *  .133*61+01  CAX  a  ,571651-00 
OAX  a  ,673321-01  LAX  *  .9C1316-01 
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Z  AXIS  ACCELERATION.  A?,eER  DELTA  COlLECTIVF 

pERTuRhaticjp  r,  amxit  initial  valu*-. 

A/D  •  L.D 

ROOTS  (  Ctv?Lr  X  E^T) 

-.3336-00?  . 1 923-027 

- . 8282*000  -.’337*000 

-.8282*000  .2537*000 


.1645*000  -.14??-029 


W AZ  «  .666249-00  Zi?  *  . 936143-00 
1/TAZl  «  -.335670-02  1/TA  12  =  -.^'•.236-00 

D.C.  GAIN  «  -.237361-01.  »’OT  LPCUS  GAIN  ■  -,in9026*02 


AAZ  ■  -.109026*02  FAZ  1  -.36™46*Q2  CA?  *  -.490160*01 
DAZ  *  .149373*01  EA7  *  .506665-02 

VELOCITY  ?iC*L'-BATlO'!S  PARALLEL  TO  l  M  J  T I  A  L 

flight  path,  due  to  delta  collective 
PERTURBaTJOvS  abdut  initial  VALUE. 

USTaRO  ■  .337217*03 

ROOTS  ( C0^°Lf  X  FOn'-l) 

.1492*001  .0000 

-.4062*000  .0000 

-.2701*001  .'100r 

l/TUSl  «  .149231*01  1/TLIS2  *  -.*04257-00  1/TUS3  *  -.270195*01 

d'.C.  gain  *  .69i2?9*n1#  FOOT  L3CU*  GAIN  «  ,«?7?CO-OD 

AUS  *  .627000-00  M*5  *  .  1 33-.lt  1*01  CL'S  •  -.29261 7*rj 

DUS  ■  -.136137*01 


VELOCITY  PERTURBaTtOnS  pFRBfWCICtlLA®  70  INITIAL 
FLIGHT  PATH,  OLE  TO  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  IMTUL  VALLE » 

w'-iL'O  «  O.H,  POSITIVE  FOB  DO"'. 

ROOTS  (COUPLE*  E OR6* ) 

-.8236*000  - . ?7n2*CRn 

-.8236*000  , 2762*0  DO 

.1724*000  .  133  3-C3P 


ZWS  *  .950186-00  Wi*t-  *  •  Ffr 7072-CC  1/T*$  *  , 17245C-cq 

D.C.  GAIN  *  -.717750*01.  PPOT  lOCL'S  GAIN  *  -.1-9026*02 

AWS  ■  -.109026*02  F>r  *  -.160*46*02  C*S  •  -.505653*01 
DWS  «  .141360*01 


HOT  REPR0»UCIBU 


B6. 


r 


V 


ct  .'/f  l C ‘  *“. ! T  TM'SFfc»  r^CTjr-^c 


VFW??|„  vkC-IA  l*>U  *  L  ? G**-'*’  t 7  H‘-OTS 


NOT  REPRODUCIBLE 


1  •  HS  *"E  * 

H  =  -  „ 

C !  A‘ 

r  :vExncA7i 

STAnlt 

j?v  ^pfiTVATjv'CS 

f=c;;v  axes 

rTrPi'- 

t*  .47l2^?t  ?P5»EES 

.  t>rS!T!VF 

fc5 

5E  1  F  • 

FK*  «Trh!l!Tv  AXFS) 

x^ 

3 

-.  3*-'--r! 

2.  * 

-.7MZ-C1 

V  |  • 

•,*7ro-C2 

X. 

3 

.T.544-C1 

r  * 

- . 1  ?« ‘j-LC 

*  w  « 

.13A3-C1 

xc. 

3 

,i*494-r: 

*:•:  * 

-.}*1«4l’l 

V*  8 

•♦1<604C1 

Xl;? 

3 

**  •  i--  w  n  c 

« 

r  r  »  « 

•  V  u  k  : 

Ml?  « 

-.'ICC 

XUn 

3 

•  .  C  -  c  •. 

U'  * 

-.'tf' 

» 

•  .nocc 

U«» 

—  "  V 

3 

-.c;cc 

■1  »**  ■ 

1  a,  • 

_  r  #*  m  r 
•  * 

3 

-i?500 

xr 

3 

2’  * 

V?  ■ 

,4502-CO 

V7 

3 

.  c  ?  - ' : 

r  * 

vf  t 

,47h--01 

.j 

8 

.  J":?4r.3 

.  7  * 

.O-Oll 

5474  • 

.COOO 

KACw 

t 

•  ■■IV 

*»  MB  1  C 

.?3*r -0? 

9  » 

-.coos 

v'iC 

3 

_  "• «  • 

•  • 

!  1 ;  3 

,7j;4*14 

!v  « 

,730l*cfc 

8 

• .  Ci’TT 

>!  * 

_  4.  • 

• 

▼?T  ■ 

-.ror? 

IX 

1 

.i7r:»:P 

Lv  8 

•  * 

L?  • 

•»?030 

Cl 

3 

-.rose 

c  * 

m  •*,  *  *  f 1 

•  w  «.  - 

W  • 

.13AQ405 

!X 

8 

.$2:3«-?4 

!  7  « 

.7177*?5 

r,  « 

.322H4C? 

I  ***F  •  S!?\U 

Mi* 

!  t v  VAT I  V’FS,  Ogc 

SA?!  t.\. 

*T*i*!l 

!*v  AXi 

5 

Xu 

8 

-.35»f*-ri 

Z  * 

aj  » 

-,83i»*-C  2 

y  a 

3 

.2f3?-?l 

?  .  * 

- ,  ''-31V-00 

8 

.1«13-01 

Xf) 

8 

,6?77-C0 

Z\  * 

-.l*7f*Cl 

O  « 

-.i«Ap*Ci 

xur 

8 

.11?: 

« 

'.  » .  #  • 

vc?  • 

.men 

x<. 

8 

»• » *  *■ 

«  c  *  '- 

"  .  8 

#«Xf«  •*, 

*«,-  8 

.??rc 

*r 

8 

.'re: 

/  V  r 

f  r  #v  • 

• 

.-ore 

x;: 

8 

2-  * 

,?-!>4*-rr 

k  ?  * 

.4i?2-or 

VT 

3 

lw  * 

VT  8 

,47«?-0l 

•  •  M/Ml  l1  v  .‘Xts. 

.  *  .  1 

11n»"3  A‘ 

1  *  8  «,C 

I v  *  .*  :  7^7  *  -,:«95«>-4 
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the  CHARACTERISTICS  CF  The  L0»  Gf t  Jt»I VAU  DENOMINATOR  APE 
ROOTS  (COMPLY*  FORM) 

-,2135*000  . 3*47*000 

-.2135*000  -.3447*000 

.4727*000  .4**2-033 

-.2343*001  -.*  -.‘>1-030 

ZSP  «  .525632-00  W5P  ■  .405593-00  RAO/SEC 

•  ,64b52?-01  CYCLES/SEC 

1/TPl  «  .472711-00  1/TP2  •  -.234305*01 

SHORT  PERIOD  MOLE 

PERIOD  »  .1»223*0*  TIME  TO  HALF  AMP .  a  .32451*01 

TIME  TO  OME  TENTH  AMP.  »  .10780*02 


CVCLES  TO  HALF  AMP.  ■  ,17408-00 

CYCLES  TO  ONF  TENTH  AMP.  a  .59156-00 

ONE  OVER  CYCLES  TO  HALF  AM®.  a  .56156*01 

ONE  OVER  CYCLES  TO  ONF  TENTH  AMP.  a  .16905*01 

2a*#WN  •  .42720-00 

*S0  a  .16451-00 


coefficients 

A  ■  .100000*01  R  •  .229754^01  C  ■  144079-00 

0  »  -.165476-00  F.  «  -.1*7203-00 
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i 


RUN  MO, 


l/TT*i 

D.C 

ATh  « 


1/TUP1 

o ,  c  • 

A  UR  * 

CUP  a  - 


2WR  c 

D.C. 

AWp  a  . 
DWh  ■  . 


TViMSff.C,  FUNfTlO' 4  F'j4  StA<lfL|TV 

0*»IUN  AT  4  pi.,  r  F.  C.6. 
a-L'FRator  CH*tt<.cT|*iRT!C«  FOR  CYCLIC 

thet<.  pc^  oelt*  cvrtic 

PERTtlRf  ATIOUS  A £'**.!?  INITIAL  »*ALUf» 

•-0  ■  .onro 

ROOTS  CCO^PlFR  FORV) 

-.3538-001  .^ftOO 

8172*000  , *ooo 


*  -.353840-01  1/TTH2  *  -.'-17239-co 
.  RAIN  •  -.7i«4V9-r1#  prnT  L0C!JS  CM.,  ,  ,450200*00 

.450200-00  PJ*>  »  .383841-00  fT«  a  ,130183-01 


*  AXIS  VELOCITY  rfo 
PERTuLpiTIO \5  AL*iUT 

UR  ■  .1010*03 

"COTS  (CO'iFlfy  Fi»M) 

-.8731*000  .0050 

.7069*003  .1000 

-.1020*002  .core 


delta  cyclic 

INITIAL  VA!  UF. 


*  - •  873144-03  •  .  708981*51 

CAlf  a  .6blfl24*0?,  P55Y  lOCUS  6aIv 


3/TUP3  *  -.102019*09 
■  .189593*00 


.188593-00  HU!,  * 
•11 8786*02 


•755281-03  CJR  a  -.130884*02 


I  '''UtCITV,  ,  , 

Pf.RTu-F. ATIC\S  APm-jT 
*0  ■  .0000  < 
ROOTS  (cn^PLtx  rnRM) 


'  -sl t «  ctxliC 
INITIAL  VAl UF» 
POSITIVE  nowr« 


-.1802-001 

-.1602-001 

-.8193*002 


.1371*000 

-.1571*000 

.5366-025 


101430*00  *1  k ^  »  .157945*00  1/TVp 

SAIN  »  -.622130*',1  *  ROOT  LOCUS  GAT* 

554582-00  hH  »  .454570*02  CWP  a 

113355*01 


»  *.8l934l*02 
•  .544582-00 

.146974*01 


not  reproducible 
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Z  *V|S  ACCfi.e*«AT!nN,*7,PEH  REIT*  CYCLIC 
*£R  TUMJATI0N5  APPi'T  INITIAL  VALUF  # 

A70  "  0,0 

ROOTS  (CC^L^*  F'^M> 

.coon  .  v,nc 

-,4h7j*oc?  ..-one 

.*»233*flPl  ..icoo 

-.*1/1*001  .0000 

l/TAZl  ■  .JOOPCO  1/TA72  •  -.4*,7343-C? 

1/TA23  •  .H?3447-Pl  1/7 aZ4  ■  -,H17iAl*0J 

P.C.  CAIN  •  .Cporno  ,  ROOT  LOCUS  RAIN  ■  .554562-00 

AA2  •  .554562-00  sAZ  *  -.316*42-01  CA7  •  -.373191402  f 

DAZ  *  -. 1*1*59-00  FAZ  •  .COOOPO 


X  AXIS  ACCELERATION. AV.PfcH  TILT A  CYCLIC 
PERTURBATIONS  ABOllT  INITIAL  VALUF » 

4X0  ■  0,0 

ROOTS  (COUPLE*  FORM) 

-.96*5-0(11  .9*17*000 

-.9**5-001  -.5417*000 

-.1«05*OC1  .19*l*C0l 

-,l905*OCl  -.1661*001 

WAXl  ■  ,5*9753-00  ZA*1  ■  .164222-00 

WAX2  •  .292799*01  ZAX2  ■  .7537*4-00 

O.C.  GAIN  ■  •.?33C69401»  RCOT  LOCUS  CAIN  »  .1SS593-00 

AAV  ■  .1*6593-00  *AX  «  .7552*t-C0  TAX  »  .141006*01 
0*X  •  .4*3446-00  E6X  ■  .419196-00 

HORIZ.  velocity  per  pelta  cyclic 

PERTURBATIONS  A**UT  INITIAL  VALUE# 

SPO  ■  .101041*03 

ROOTS  (COUPLE*  PORN) 

-.*731*000  ,0000 

,7049*001  .NflOO 

-.1020*002  .none 

1/TSni  »  -.673144-Cfl  1/TSD2  ■  .7069*6*01  1/TS03  »  -.102016*02 

O.C.  CAIN  •  .451*24*02.  ROOT  LOCUS  SAIN  »  .1**593-00 

A80  •  .1**593-00  BSP  ■  .755251-00  C80  •  -.190*64*02 

080  »  -.11*766*02 


1/Tnnt 

n  •  c  • 

AH[)  ■ 
DHT  « 


1/TUS1 

o.c 

AUS  • 

DUS  « 


i^TWSl 

o.c 

AWS  > 

DWS  * 


PATE  OF  CLH)  PF^  PFL.TA  CYCLIC 
PEPTii^fiArio*  r,  about  in  itial  valuf. 

HOC  «  .3Com"  #  POSITIVE  FOR  CLIMB 
ROOTS  '.COMPLEX  FORM) 

-.4.173-002  .HOfJO 

.i»?33+00l 

-.8171*001  .0003 

•  -.487363-02  1/THD2  »  .823397*01  1/THD3  «  -.817161*01 

GAIN  ■  -.99An4-p3,  wn^T  i.OCUS  GAIN  *  -.334382-00 

.5541)12-00  OHO  *  .  M “>42-01  CMD  *  ,373151*02 

.1B1O5V-00 

VELOCITY  PERTURBATIONS  PARALLEL  to  initial 
flight  path,  ouf  to  delta  cyclic 
perturbations  ABOUT  INITIAL  VALUE. 

USTaBO  I  .131041*03 
ROOTS  <  complex  FORM) 

-.1731*000  .0000 

• 7G69*00l  .0000 

-.1020*002  .0000 

«  -.873144-03  1/TMS2  ■  .706958*01  1/TUS3  «  -.102016*07 

GAIN  «  .6SlH?4*fi?,  anoT  LOCUS  CAIN  »  .i«8593-00 

.186393-00  B'JS  ■  .755261-00  CUS  ■  -.130864*02 

.118766*02 


VELOCITY  PERtUR8aT t ON$  PERPENDICULAR  TO  INITIAL 

flight  oath,  nut.  to  dflta  cyclic 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

WSTABtl  >  0 . n ,  POSITIVE  FOR  DOWN 
ROOTS  (COMPLEX  FORM) 


-.4873-002 

.none 

.8233*001 

-,"00C 

-,8171+OUl 

,0000 

*  -.487363-32  1/TWS2  ■  .823397*01  1/TWS3  ■  -.817141*01 

GAIN  ■  .998104-0').  ROOT  LOCUS  GAIN  ■  ,554382-00 

.554562-00  ‘US  ■  -.3lf.M?-01  CWS  «  -.373151*02 
.181859-00 
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YRA'JSPCR  Vf  CTJO-  S  FD*  SPU*  AXFS  UP  -.0030 

f-r  i'-Jicr.'L  a*es. 
eESPECTI  F  X.  v.  ,v»t  2  D!STa\CPS  PROM  AIRPLANE  C.G 
To  Of  aXF.S  A»E. 

lx  *  . I7*e*n?  L *  »  -.0003  AND  L2  »  -.0030 

RUN  NO.  l3  'U-  v  iT3*  r».<ift<.CTE6*«T!C^  FO»  CYCLIC 

X  AXIS  VSLCCTTV  PEO  'XLTA  CY3LTC 
PERTURBATIONS  ABPJT  INITIAL  VALUF* 

UO  *  .1007*31 

ROOTS  (COHPtfX  FOR*) 

-. 1337*001  .PPCO 

-.2526*001  ,?P"P 

,2479*002  ."331 

1/TUR1  ■  -.133739*01  1/TtiR?  >  -.*52*43*31  1/Tut»3  •  .247997*0? 

D.C.  RAIN  •  .654732*02*  ROOT  LOCUS  RAIN  ■  .142433-00 


AUB  ■  .142400-00  HL-  •  -. 29*131*01  CU®  •  -,l3l6?9*r? 

DUB  *  -.119295*02 


2  AXIS  VELOCITY.  PER  DELTA  CYCLIC 
PERTl'RPATtOVS  ARP'JT  INITIAL  VALLT. 

W3  •  . {)3?0*Cl  .  POSITIVE  30'."* 

ROOTS  (COMPLEX  FOR*') 

-.2329-002  -.*291-031 

-.2529-002  .6291-031 

,54«A*00i  -.22*7-027 


ZWB  ■  .401530-01  WV.P  •  .629*49-11  l/T'-**  •  ,548*9p*ni 

o.c.  gain  «  -.•)4>«94-ro,  w^o?  locls  ra in  •  -.7cfcS2P*ci 


AWB  «  -, 701520*01  rt*~  «  .3**399*02  C*«  «  . 169444-00 

DWB  «  .154126-00 

X  AXIS  ACCElEMATIPN.AX.PEP  TA  CYCLIC 

perturbations  abput  initial  value# 

^  ^  C  ®  C  •  5 

ROOTS  (COMPLEX  FOR*) 

-.4859-001  .3049*000 

-.4859-001  -,3346*000 

-.2603*031  .49Cw*00l 

-.2603*001  -.49*0*001 

WAX1  ■  .308669-30  2aX1  »  .I574rf-3f» 

WAX2  •  .554913*01  2AX2  ■  .4ft9l9J~9" 

O.c.  CAIN  ■  -.229291*01*  R'OT  lOCuS  RAIN  ■  .1424*0-00 

AAX  *  .142400-03  PAX  *  .75S347-CP  C AX  »  ,447053*01 
DAX  ■  .496750-00  EA»  «  . *17779-03 
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2  AXIS  ACCELERATION, AZ.Pfc®  DELTA  cyclic 

f-E«TUR!UTIC*  S  AP "L T  INITIAL  VAI.UF* 


A  7.Z  • 

ROOTS  (COPPLE* 
.2047-001 
• • 3243*001 
-.4563*000 
-.4563*000 


0.0 


-.1776-020 

-.4485-016 

.2247*001 

-.2247*001 


WAZ  *  .229369*01  ZaZ 

I/Ta/1  *  .244796-01  1/TAZ2 

D.C.  RAIN  ■  -.100*59-00 


t  ,i9.'V74-0C 
t  -.324368-01 
root  locus  r,Atv  « 


-,7n8520*01 


AAZ  •  -.70852(3*01  BAZ  *  -.649520*01  CAZ  •  -.372945*02 
OAZ  *  -.141532-30  IAZ  *  .344346-01 


VELOCITY  PE&TURfeATlO!  S  PARALLEL  TO  INITIAL 

flight  path,  cuf  tc  delta  cyclic 

PERTURBATIONS  ABOUT  INITIAL  VALUE* 

USTaBC  •  ,101041*03 

ROOTS  (CC*PLFX  FCP^) 

-.1111*001  .0000 

, ft798*001  .CCOO 

-.1099*002  .0000 


l/TUSl  •  ••111101*01  1/TUS2  •  .67.811*01  l/’US?  *  **  10**l**0» 

1  P.C.  C»l»  •  .6.8»5t*^»*  ROOT  UOCi'5  C* TV  •  .1,2*00-00 


AUS  • 

DUS  » 


.142400-00  BUS  *  .755347-00  eus 

-.118215*32 


-.997692*01 


VELOCITY  PESTUPBATfOUS  PE«°E NO ! C'JLAR  TO  INITIAL 

flight  pat*,  hue  to  delta  cyclic 
PERTURBATIONS  ApOJT  INITIAL  value* 

USTaBC  •  f'.O,  POSITIVE  FOR  DOWN 
ROOTS  (COHFLE*  FORK) 

-.3020-001  .2032-016 

-.4432*000  - .22*2*301 

-.4432*030  ,22*2*001 


ZUS  ■  , 1 9066 0-00  V*3  •  .23?4«7*01  l'T'*'$  * 

O.c.  GA I v  ■  .634911*01.  ROOT  LOCUS  GAIN  * 


-.302002-01 

-.700520*01 


AWft  «  -.700520*01  tit*s  *  -.649520*01  C*'S  *  -.304053*02 
DWS  •  -.115684*01 
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TRA\!*Fr>  FUNCTIONS  PO H  STABILITY  AXES* 
oil'll  ‘I  AT  AIRPLA'E  c.r*. 

RUN  \0,  l3  MJ*E»UTOC  CHARACTERISTICS  FOR  COLLECTIVE 

TH£Ta  HF,.<  UElT'.  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

THO  «  .0*03 

ROOTS  (COMPLEX 

,9777+OOC  .0*00 

-.2319-CC1  .^PO 

i/TTMl  a  .977752-00  1/TTH?  ■  -.231926-01 

O.c.  GAIN  *  .M38l7-,'?*  NriOT  LOCUS  GA!f>  ■  ,676000-01 

ATM  ■  .678000-01  BTw  ■  -.647191-01  CTH  a  -.153747-11? 

X  AXIS  VELOCITY  PER  PELTA  COLLECTIVE 
PERTURBATION'S  ABOUT  INITIAL  VALUE* 

UC  «  .1010*03 

ROOTS  (COMPLEX  FORM). 

.9444*000  .0000 

.4106+001  .POPP 

-.5532*001  .noon 

1/TUB1  ■  .944480-00  1/TUB2  ■  .410654+m  1/TLB3  «  -.553235*01 

O.C.  GAIN  «  -.117668*021  ROOT  LOCUS  GAIN  ■  .99*169-01 

AUB  ■  .999169-01  BUB  ■  .460922-01  CUB  ■  -.240453*01 

OUB  *  .214396+01 

Z  AXIS  VELOCITY,  w,  PER  PELTA  COLLECTIVE 

perturbations  about  initial-  VALUE* 

WO  a  .0000  *  POSITIVE  OOWN 

ROOTS  (COMPLEX  FCRH) 

,4076+000  -.9711-017 

-.5592+000  .4236+900 

-,5592+OOC  -.4236*000 

ZWB  «  .797164-09  WWR  ■  .701610-00  1VTWB  •  ,4f?7623-00 

O.C.  CAIN  ■  -.942364*01*  ROOT  L0CU5  GAIN  •  -.855713*01 

AWB  a  -.855713*01  RW*  ■  -.606369+01  CW«  a  -.310540-00 
QWB  *  .1717Q3+Q1 


Z  AXIS  ACCELERATION. A7. PER  DELTA  COLLECTIVE 

perturbations  about  initial  value* 

AZO  •  0.0 

ROOTS  (COMPLEX  FORM ) 


.0000  .0000 

.5473*000  .0000 

-,7169*000  .0000 

-.1842*001  .0000 


1/TAZ1  *  .000030  1/TA22  ■  .547369-00 

1/TAZ3  *  -.216916-00  1/TAZ4  ■  -.184220*01 

O.C.  CAIN  ■  .000003  *  ROOT  LOCUS  CAIN  •  -.835713*01 

AAZ  ■  -.833713*01  BAZ  *  -.129345*02  CA2  •  .A218?8*01 

DAZ  ■  .187238*01  EAZ  *  .000000 


X  AXIS  ACCELERATION. AX* PER  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

AXO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

.1213*001  .0000 

,9884-001  -.4337*000 

,9884-001  .4337*000 

-, 18*2*001  .6330-02* 


WAX  *  .464426-00  ZAX  ■  -.212*33-00 
I/TAXI  ■  .121369*01  1/TAX2  •  ,9*9452-01 

O.C.  CAIN  ■  .271709-00.  ROOT  LOCUS  CAIN  ■  .999169-01 


AAX  ■  .9991*9-01  BAX  ■  .480922-01  CAX  •  -.221397-00 
OAX  *  .600086-01  EAX  ■  -.495067-01 


MORI I*  VELOCITY  PER  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 
SPO  ■  .101041*03 

ROOTS  (COMPLEX  FORM) 

.9444*000  .0000 

.4106*001  .0000 

-.5532*001  .0000 


1/TSOI  »  .944480-00  1/TS02  *  .410854*01  1/T803  •  -.35323»*0« 

O.C.  GAIN  •  -.117869*02*  ROOT  LOCUS  CAtN  ■  .9991*9-01 

AtO  •  .999189-01  BSD  •  .480922-01  etO  •  -.240455*01 

OSD  •  .214398*01 
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l/TWOl 
0  •  c  • 

AMO  • 
DMD  «  - 


1/TL'Sl 

0  •  c  * 

A  US  • 

ous  • 


1/TMS1 

o.c. 

AWS  ■  - 
OWS  • 


BIT?  OF  SL!**.  PEc  -'ElTA  COLLECTIVE 
PEBTI-Bc  LP'L’T  TNJTJal  value* 

m',;  *  .oooooo  .  positive  fob  climb 

BOOTS  C COMPLEX  rno-) 

•5475*00C  .COCO 

-.2199*33j  .CCOO 

-.i642*cci  .race 

■  .547569-00  1/Th02  *  -.216916-00  1/TMD3  •  -.lM220*d 

CUN  ■  .102762*0?.  BrpT  LOCUS  CAIN  ■  ,*53713*01 

.§337i3*01  «HO  «  .129345*02  CHO  ■  -.622676*01 

.187238*01 

VELOCITY  PERTUBB/TiO'.S  PABALLEL  to  IMTIAL 

flight  path,  pit  to  delta  collective 

P£BTUBHATI0\S  ABOUT  IMTIAL  VALUE* 

USTaBP  •  .101041*03 

BOOTS  (COUPLE*  FORK ) 

.•444*000  .0000 

.4106*001  .HOPS 

-.3532*001  .00"C 

«  ,9444*0-03  1/T.JS2  ■  .*10654*01  J/TIJS3  •  -.553235*01 

CAIN  ■  - .117666*02*  ROOT  LOCUS  CAIN  «  .999169-01 

.999169-01  BUS  •  .460922-01  CUS  >  2404*5*01 

.214396*01 


VELOCJTV  PEBTUBBaTjOnS  PERPENDICULAR  TO  INITIAL 

flight  path,  hue  to  dflta  collective 
PERTURBATIONS  about  initial  value* 

VSTaBO  «  0,0»  POSITIVE  F0»  DOWN 
BOOTS  (COMPLEX  FOBM) 

.3473*000  .0000 

-.2169*000  ,0000 

-.1842*001  ."000 

•  .547569-00  1/TWS2  ■  -.216916-00  1/Tv$3  ■  -.164220*01 

CAIN  •  -.102762*02.  ROOT  LOCUS  CAIN  •  -.6*5713*01 

.655713*01  BWS  ■  -.129345*02  CVS  »  .622876*01 

.167238*01 
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T*A\S PUVCTJO.S  F*R  BDCY  AXES  JP  -.0003  DEGBFFS 
PRC'  HP!GI' Li  F-r V  iycS, 

RESPECTIVE  X,  V,  4»p  Z  DISTANCES  FPCv  AIRPLANE  C.C 
To  ORIGIN  OP  AXES  ARE, 

LX  *  . 1700*02  LV  *  -.COOP  AND  LZ  »  -.0000 

RUN  NO,  L3  NUMERATOR  CHARACTERISTICS  FOR  COLLECTIVE 


X  AXIS  VELOCITY  P£P  DELTA  COLlFCT i ve 
PERTURBATIONS  about  INITIAL  VALUE, 
uo  «  .1007*03 

ROOTS  (COMPLEX  FORM) 

.8442*000  .  5797*0‘00 

. 8442*000  -.5797*000 

-.2370*001  -. 3678-028 


ZUB  •  -.*24333-00  wup  «  .102414*01  1/tjp  b  -, 237095*31 

D.C.  GAIN  «  -.109529*02,  ROOT  LOCUS  GAIN  s  , 802500-00 

AUB  *  .*02500-00  BIB  «  .547688-00  CU“  »  -.?3739i*ni 

DUB  «  .199567*01  U1 


ZWB  « 

D.C, 


?  AXIS  VELOCITY,  ,,  PER  D£Lta  COLLPCtIVE 
PERTURBATIONS  ABOUT  INITIAL  VAIUF. 

RC  s  .*300*01,  POSITIVE  n0/\ 

ROOTS  (COMPLEX  PORN) 

.4294*000  -.9959-017 

-.4710+000  .4821*000 

-.4710*000  -.4821*000 

.698886-30  W*x  « 

GAIN  »  -.103584*0?, 


.674348-00 
ROOT  LOCUS 


1/T-/U 
S  A  I N 


.4?9464-33 

■,967260*01 


AWH  *  -.967260*01  BWR  «  -.495916*01  C»R  b  -,460874-no 

DWR  a  .1^8734*01  U 


x  AXIS  ACCELERATION, AX, PER  DEwTa  C3l 
PERT'JRbAT I CNS  ABOJT  JNJTUl  VALUE 


AXO  «  0.0 

ROOTS  (COMPLEX  FORM) 


.6255*000 

-.7864-001 

-.7864-001 

-.1851*001 


.52*9-017 

-.2165*000 

.2185*000 

.8862-029 


LFCTIVE 


* A X  ■  .230371-00  Z AX  *  .341386-00 

i/TAXl  b  .625549-00  1/TAX2  *  -.786454-01 

D.C.  GAIN  «  .27"791-00.  ROOT  L0CUS  GAIN  •  .632500-00 

AAX  «  ,802500-00  MAX  *  .111043*01  CAX  f  -.732298-00 
CAX  *  -.943000-01  fcAX  a  -.493394-01 


Z  AXIS  ACCELERATION, AZ. PEP  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE, 

AZO  i  0.0 

ROOTS  (COMPLEX  FORM) 

,2138-002  ,6478-027 

.3368+000  ,1*73-044 

-.2233+000  -.10*4-040 

-.1532+001  -.2208-040 


1/TAZ1  «  .215815-02  1/TAZ2  »  .536844-00 
1/TAZ3  •  -.223396-00  1/TAZ4  •  -.155216+01 

O.C.  CAIN  ■  .2231*4-01,  BOOT  LOCUS  GAIN  ■  -, 9*7260+01 

AAZ  ■  -.*67260+01  BAZ  •  -.117866+02  eAZ  ■  .621566+01 
OAZ  ■  .167098+01  EAZ  *  -.406670-02 

VELOCITY  PERTURBATIONS  PARALLEL  TO  INITIAL 
flight  rath,  due  to  delta  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE, 

USTABO  ■  .101041+03 

ROOTS  (COMPLEX  FORM) 

.7664+000  .30*6+000 

.7664+000  -.50*6+000 

-.2*16+001  .4219-02* 

ZU8  ■  -.832723-00  WUS  ■  .*20426-00  1/TUS  *  -.2*1663+01 

O.C.  GAIN  >  -.106629+02,  ROOT  LOCUS  GAIN  ■  .602500-00 

AUS  ■  .802500-00  BUS  •  .111043+01  CUS  *  -.2*0808+01 

0U8  ■  .1*62*1+01 

VELOCITY  PERTURBATIONS  PERPENDICULAR  TO  INITIAL 

flight  path,  due  to  delta  collective 

PERTURBATIONS  ABOUT  INITIAL  VALUE, 

WSTABO  ■  0.0,  POSITIVE  FOR  DOWN 
ROOTS  (COMPLEX  FORM) 

.5616+000  .0000 

-.2448+000  ,0000 

-.1535+001  ,0000 

1/TWS1  *  .3616*0-00  1/TWS2  ■  -.244603-00  1/TW83  ■  -, 153544+01 

O.C.  GAIN  ■  -.112061+02,  ROOT  LOCUS  GAIN  ■  -. *67260+01 

AW8  ■  -.*67260+01  BWS  •  -.117666+02  GWS  ■  .603636+01 

DWS  >  .204217+01 
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ROOTS  OF  A/C  LONGITUDINAL  TRANSFER  FUNCTIONS 

RUN  NO.  I* 

VERTOL  YHC-1A  1500FT/MIN  DESCENT  AT  60  KNOTS 
INPUT  DATA 

UNITS  ARE  1  PER  RADIAN 

dimensional  stability  derivatives 

(BODY  AXES  DIFFER  BY  . 1930*02  DEGREES*  POSITIVE 
FOR  NOSE  UP,  FROM  STABILITY  AXES) 


Xu  * 

-.3180-01 

Zu  * 

-.2150-01 

MIJ  * 

-.6960-02 

XW  a 

.1092400 

ZW  « 

-.9036-00 

MW  a 

,4690-02 

XQ  a 

.  1460*01 

Zli  * 

-.2410*01 

MG  a 

-,1566401 

XUD  * 

-.0000 

ZUD  * 

-.0000 

MUD  ■ 

•,0000 

XWD  a 

'-.0000 

ZWD  « 

-.fiOOO 

MWD  a 

-.0000 

XOD  * 

-.0000 

ZQD  * 

-.0000 

MOD  a 

-.0000 

XD  * 

.1260-00 

ZU  * 

,7732-00 

MD  » 

.4717-00 

XT  a 

.8800-00 

ZT  * 

-.*010*01 

MT  a 

.1162*00 

U  « 

.9850*02 

uz  « 

.3450*02 

GAMA  a 

-.1390402 

MACH  ■ 

-.0000 

RHO  * 

.2380-02 

S  a 

-.oooo 

MAC  * 

-.0000 

IXZ  ■ 

.7114404 

!Y  a 

.7591405 

HT  a 

-.0000 

XI  « 

-.^000 

TDT  a 

-.0000 

LX  * 

, 1700*02 

LY  ■ 

-.0000 

LZ  • 

-.0000 

CL  « 

-.0000 

CD  » 

-.0000 

W  a 

.134Q403 

IX  » 

.9203*04 

IZ  « 

,7179405 

r.  a 

.3220402 

DIMENSIONAL  STABILITY  OFRf VATT VFS*  PER  RADIAN. 
STABILITY  AXES 


XU 

■ 

-.9994-01 

ZU 

a 

-.3038-00 

MU  a 

-.3018-02 

XW 

a 

-.1731-00 

Zw 

a 

-.8377-00 

MW  a 

,6727-02 

XQ 

a 

.5813-00 

Zu 

a 

-.2757401 

MR  a 

1566401 

XUD 

a 

.0000 

ZUD 

a 

,0000 

MUD  a 

.0000 

xwo 

a 

.0000 

ZWD 

a 

.0000 

MWD  • 

,0000 

XQD 

a 

.0000 

ZQD 

a 

.0000 

MQD  a 

.0000 

XD 

a 

.3745-00 

ZD 

a 

,6881-00 

MD  « 

,4717-00 

XT 

a 

-.1817401 

ZT 

a 

-  .7851*01 

MT  a 

*1162400 

IN  STABILITY  aXES.  U  «  . 1044*03  AND  W  •  0.0 

ZIY  «  .7i»9l*05  AND  ZTXZ  *  . 1397405 


THE  CHARACTERISTICS  OF  THE  LONGITUDINAL  DENOMINATOR  ARE 
ROOTS  (COMPLEX  FORM) 

-.4285*000  ,?5l3*000 

-.42834000  -,?3l34000 

.40844000  -.1444-033 

-.20544001  .3112-030 
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2SP  « 

.862643-00 

uf,P  * 

,496837-00 

rao/sf.c 

X 

.790742-01 

CVCLES/SEC 

1/TPl  s 

.408454-00 

1/TP2  * 

-,2054474.f»i 

SHORT  PFRI01  *orE 

period  « 

.25002402 

timf 

TO  HALF  AMP. 

•  . 16173401 

TIMF  TO  ONE  TENTH  AMP,  a  .53724401 


CVCLES  TO  HALF  AMP, 

a 

.64685-01 

cycles  to  *\r  tenth  amp, 

a 

.21488-00 

ONE 

over  cycles  TO  half  amp. 

a 

.15459402 

ONE  OVER 

CYCLES  TO  HMF  TENTH  AMP, 

• 

.46538401 

2*7«wv 

> 

.85719-00 

WS9 

a 

.24685-00 

COEFFICIENTS 

A  • 

.130000401 

P  a  .240360401 

C  » 

.818813-00 

0  • 

-.313039-00 

E  «  -.2*7183-00 
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TRANSFER  FUVCTIOf  $  FOR  STABILITY  AXE*# 
ORIGIN  AT  A  IRP|.  ANfe  C.G. 

RUN  NO.  L4  NUMERATOR  CHARACTERISTICS  FOR  CYCLIC 


theta  PE>;  delta  CYCLIC 
perturbations  about  initial  value# 

ThO  •  1390*02 

ROOTS  (COMPLEX  FfjRy ) 

-.3117-001  .0000 

-.9122*000  .00"0 

1/TTH1  «  -.311755-01  1/TTH2  ■  -.912253-00 

O.C.  GAIN  *  -.647500-01#  ROOT  LOCJS  GAIN  ■  .471700-00 

ATH  »  .471700-00  bTH  ■  .445015-00  CTW  ■  ,134151*01 

X  AXIS  velocity  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE# 

UO  «  .1044*03 

ROOTS  (COMPLEX  FORM) 

-.5657*000  .0000 

.6630*001  .0000 

-. 9062*001  .0000 

1/TUB1  *  - « 565798-00  1/TUB2  «  .663059*01  l/TUBJ  ■  -#90«261*0« 

D.C.  GAIN  ■  .6J4509*02#  ROOT  LOCUS  GAIN  ■  ,374309-00 


AUB  ■  .374509-00  3UH  ■  .105530*01  CUB  ■  -.227572*02 

DUB  *  -.131460*02 


z  AXIS  VELOCITY,  4.  PER  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  V*LUF# 

WO  •  .0000  .  POSITIVE  DO«M 

ROOTS  (COMPLEX  FORM) 

-.8219-001  ,2996*000 

-.6219-001  -.2996*000 

-.7099*002  .4085-026 


ZWB  * 
O.C 


264386-00  WWrt  ■  .310469-00  1/TWR  ■  -.709926*02 

GAIN  •  -.227653*02#  ROOT  LOCUS  GAIN  •  .686082-00 


AWH  «  .688082-00  bW«  «  .489620*02  CrfB  ■  .809629*01 

OWB  »  .472074*01 
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z  axis  Acrri.L^.'MrK’. az.fep  nelta  cyclic 

PE*Yom*AT!li!  'i  AP^UT  »  . I  T  !  1L  ’/*LIF# 


n:  ■  o.o 

poors  ( cc  *b‘Lf  x  r^P") 


-.1440-00? 

-.1440-05* 

.8on*c?i 

-.7618*C0l 


, 49AH-001 

.1396-029 

.7863-029 


UA7  ■  .497074-01  ILI  «  ,J.*O*47-03 
1/TAZ1  •  .801125*01  1/TAZ2  *  -.7616*9*01 

O.C.  CAIN  ■  .500863-fO.  BOOT  LOCUS  CAIN  »  ,688082-00 


AAZ  •  .688082-00  OAZ  »  -.267996-03  CA7  ■  -.419974*0? 
042  ■  -.121702400  fcA l  ■  -.103771400 


X  AXIS  acceleration.  AV.PER  oelta  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE t 
4X0  «  0.0 

ROOTS  ( COYf’LE*  E0RM) 


.2886*000  .3300 

-.1843*000  .  ^000 

.3352*001  .3000 

-.6274*001  .3000 


1/T4X1  «  .288690-00  1?TaX2  «  -.184346-00 
1/T4X3  *  .335278*01  1/TAX4  •  -.627494*01 

O.C.  CAIN  «  -.202389*01.  ROOT  LOCUS  GAIA  ■  .3745C9-0C 

4 AX  •  .374509-00  5AX  «  .105530*01  CAX  »  -.8013?3*C1 
DAX  ■  .763894-00  E  AX  •  .41933  7-00 

MOHIZ.  velocity  per  OELTA  CYCLIC 
*  PERTLHbATJC/  S  ABOUT  INITIAL  VAUIC, 

SCO  «  .1C1311*03 

ROOTS  (CPNFLEX  FORM) 

-.9854*000  .no*? 

.6376-001  .333'’ 

-.1068*002  .0000 

1/TSD1  *  - » 985461-00  1/TS32  ■  .637669*03  1/TSH3  *  -.108835*02 

O.C.  CAIN  ■  ,654431*';..  R"3T  LOCUS  GAIN  «  ,198245-00 

450  *  .198245-00  rS3  *  •  1C  "A  77-31  35*  *  -,1?87«4*02 

OSD  *  -.135587*02 
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f'ATP  Of-  CLJV"  PF’-'  '■Pi  T A  OV'LIC 

PEiiTU«t  ATIOVS  i.fV".T  !l.|T|^  V/. iut» 

HPO  »  -.25C710*'?,  F»C«:  T  T  I VE  POP  CL!MB 
HOJTS  <COMF’LrX  P0&V) 

•1S31-0H?  .oon' 

.7508*001  .03no 

-.7501*CCl  .0300 

1/TMPl  *  .153119-02  1/T^i:>?  *  .750695*01  1/THR3  *  -.750173*0* 

O.C.  GAIN  «  •  315520-C0.  ROOT  LOCUS  GAIN  «  -.757900-00 

AHO  «  -.■»57V0C-00  F- Hr*.  «  .66361 4-02  Ch*  *  ,4269?6*C2 

DHO  «  -.653704-01 

velocity  peptupbaticns  parallel  to  initial 
plight  path,  n;r  to  delta  cyclic 

PF.PTy^L'AT  1 0‘S  ABOUT  INITIAL  VALUE  * 

USTaPO  *  ,1G436/*C3 

SOOTS  (COMPLEX  POP*) 

-. 5657*000  .0000 

.6630*001  .0000 

-,90«2*C01  .nooc 

1/TUS1  *  -. 56  5796-00  1/T  ;S2  *  .»-e3059*01  1/TUS3  *  -.936261*01 

D.C.  “AIN  «  ,6  i 4 5 'J 9 ♦  T 2 ,  B(  *T  LOCUS  GAU  «  .3745CP-00 

AUS  »  .374509-00  OUS  *  .105530*01  f.US  ■  -.227572*0? 

OUS  ■  -.131460*02 


VELOCITY  PEBTUBBATtn.S  PBR»EVD!CULAP  TO  INJTIA! 

flight  path,  rut  to  delta  cyclic 
PEPTuHHATIOMS  about  initial  va,.uf  » 

WSTaBO  *  0,0.  POSITIVE  POO  O0»M 
SOOTS  (COMPLEX  POPM) 

.8655-001  , 0300 

,7620*001  .0000 

-.7317*001  .""no 

1/TWS1  «  .*65501-01  17TVS2  «  .762Cl9*ni  1/TWS3  *  -.731726*01 

O.C.  GAIN  *  - . l6r?76*C2»  POQT  LOCUS  5Alv  *  ,668082-00 

AWS  ■  .688062-00  r.’Wh  *  -.?6">996-00  C^S  *  -,3»34p7*0? 

DWS  •  .332064*01 
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TRaNSFp*  PU?CTIOf..$  Fr>>4  BODY  AXFS  UP  -.OOPO  HEf.RPES 
FLO  '  ORIGINAL  MDY  A  X®S » 

RF.SPLCT !  >/F  X,  Y,  AM  Z  DISTAFFS  FPQv  AIRPLANE  C.G 
T 0  ORIGIN  OF  AXFS  A*E * 

LX  a  .1700*02  l.V  «  -,CPCP  AND  LZ  *  -.0000 
RUN  NO.  l<  vj  !ERaTO«  r.MA«ACTE«»IST!CS  FOP  CYCLIC 


X  AXIS  VPLOCITY  PF.R  ’'ELTA  CYCLIC 
PERTU»HAT!0*-5  ABOUT  INITIAL  VALUE f 
UO  *  .9850*02 

ROOTS  (COMPLEX  FOUR) 

-.7865*000  -.*346*000 

-.7685*000  ,5346*000 

.1221*003  .2407-023 


ZUB  «  .927689-00  w«JB  ■  .052731-00  1/TUR  ■ 

O.C.  GAIN  a  .674160*02.  ROOT  LOCUS  GAIN  ■ 


,122125*03 

,126000-00 


AUB  ■  .126000-00  BUM  *  -.151691*02  CJS  •  -.241542*02 

DUB  »  -.139675*02 

Z  AXIS  VELOCITY,  w,  PER  OELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

WO  «  .3450*02.  POSITIVE  OOWN 

ROOTS  < COUPLE*  PORN) 

,1144-002  -.5305-001 

.1144-002  .5305-001 

.5379*001  .5750-030 


ZWB  «  -.215631-01  Vu».  *  .530696-01  1/TWB  «  .537926*01 

D.C.  RAIN  •  -.529633-GO*  ROOT  LOCUS  C  A  T  «  -.724570*01 


AUB  ■  -.724570*01  ►**'»  «  ..369931*02  CW»‘  ■  -.109612*00 

DUB  a  .109773*00 

X  AXIS  ACCELERATION. AX. PER  OELTA  CYCLIC 
PERTURBATIONS  ABOUT  initial  valup» 

AXO  *  0.0 

ROOTS  (COMPLEX  PORN) 

-.5545-001  .2576*000 

-.5545-COl  -.2576*000 

-.4248*001  -.5576*001 

-.4248*CC1  , 55,8*0',l 

WAX1  «  .263525-00  ZAX1  ■  .210439-00 
WAX2  «  .701053*01  ZAX2  ■  .605997-00 

D.C.  GAIN  S  -.207569*01,  ROOT  LOCUS  CAIN  »  , 126000-00 


AAX  ■  .126000-00  l' A X  •  .10-:,456*01  CAY  »  .632006*01 

OAX  ■  .761181-00  FAX  a  .43*'047-C0 


2  AXIS  ACCELERATION,  A7.PER  DELTA  CYCLIC. 
PF*4Ti)WBATiC\f;  ,‘.»'*UT  JVJTTAL  VAIUF. 

aZ'J  ■  c.o 

ROOTS  (COMPLK*  F  ORf/ ) 

,3249-Ct’l  .1106-021 

-.?942-COl  -.?5j8-03ft 

5169*000  -.2367*001 

-.5169+CGri  .  2367*001 


*A7  s  .249312*01  ?.  A  7  *  ,913347-00 

1/TAZl  *  .324919-01  1/TAZ2  *  -.994247-01 

D.C.  G A I M  *  -.196320-00.  ROOT  L  OCUS  GAIN  *  -.724570*01 

A  A  Z  s  - . 724570*01  mA;  s  - .  746*35*01  GA?  «  -.425134*02 
DAZ  a  .137655-00  V.AZ  =  .4p^74i:-01 

VELOCITY  PERTURBATIONS  PARALLEL  TO  INITIAL 

flight  path,  due  to  delta  cvCLir 
PF.RTURHATJONS  ABOUT  INITIAL  VAIUF# 

USTaBO  s  .10436  7*03 
ROOT?  (COMPLEX  F'5HM) 

-.1346*001  .onrn 

,6002*001  .'TOO 

-.1326*G02  .OGOO 

l/TUKl  s  -.134605*01  1/TaSP  *  .6002*9*01  1/TUS3  *  -.132645*0? 

D.C.  GAIN  *  .651821*02#  RP"T  LOCuS  r,4jf  s  .126000-00 

AUS  «  ,126000-00  i’-uS  *  .  10*456*01  Cu5  *  -,«HGJl6*01 

DU*  »  -.135046*0? 

VELOCITY  PF.WTURB/.TIO*  S  PERPENDICULAR  TO  INITIAL 

flight  oatw,  rut  to  dflta  cyclic 
PERTUPhAT ! GVS  A9CJT  INITIAL  VALUE # 

WSTaBO  s  0.0,  PlSlTlv’E  FUR  f'OWN 
ROOTS  (COMPLEX  FOR") 

-.2769-001  .0000 

-.5015*000  . 24p5*C0l 

-.5013*000  -.24n5*o0i 

ZV’S  *  .204142-QC  ,«S  =  .24b7p.3*Cl  1/>S  *  -.276990-01 

D.C.  GAIN  «  ,5M»04*0J,  BOOT  LOCUS  G  A  T  •  -,7?4570*01 

AWS  s  -.724570*01  s  -.74*935*01  0*F  *  -,  439436*^2 

0W5  =  -.1 21162*01 


NOT  reproducible 
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not  reproducible 


transfer  f-u*  rTio*  s  n  R  sta-mlity  a*fs# 

OH  I GIV  AT  AIM' |  AVfc,  C.G. 

HUN  MO,  l4  iU^EKaTOV  CHARACTERISTICS  FOR  COLLECTIVE 

twfta  nrr.  r-Ei  ta  collective 
pehthhhatioas  arout  initial  value* 

TnO  *  -,139.‘!*"2 
ROOTS  (CUtf'HLC*  FOHs) 

4622-001  .  n^*50 

- #  5133*000  . 0000 

1/TThI  *  - , 482202-0 1  1/TTH?  «  -.513375-0*0 

O.C.  GAIN  *  -.13H640-C1*  HOOT  LOCUS  GAIN  «  ,116200+00 

ATW  s  ,116200+00  «Th  *  .652574-01  CTW  *  ,287654-02 

X  AXIS  velocity  pfr  helta  collective 
PERTURBATIONS  AB^UT  INITIAL  VALUE* 

UO  *  . 1044*03 

SOOTS  (COMPLEX  FORM) 

-, 6165+000  -.J3ne*ini 

- *6185+000  .1306+001 

-.3817+000  -.“321-031 

ZUB  «  • 427473-GO  WUm  «  .144705*01  1/TUB  «  -.381746-00 
D.c.  GAIN-*  . 70 1156*01  *  HOOT  LOCUS  GaIV  «  -.181729*01 

AUB  •  -.181729+01  -)UK  *  -.294201  +  01  CUB  *  -.466360+01 
DUB  «  -.145268+01 

Z  AXIS  VELOCITY,  w,  per  -»ELTA  collective 
PERTURBATIONS  about  INITIAL  value# 

W 0  *  .0000  #  POSITIVE  DOWN 

HOOTS  (COMPLEX  FORM) 

,8067+000  .8000 

-.4492+000  -.4383+000 

-.4492+000  .4383+000 

ZWB  *  .715728-00  *wi>  *  .627642-00  1/TVB  ■  .806784-00 
O.C.  GAIN  *  -.120429+0?#  ROOT  l.OCUS  GAP'  «  -.785060+01 

AWR  *  -  "85060+01  l; u • «  *  -.7i-»570-00  CWB  t  ,?597«7+Ql 
OWB  «  ,2495rP+01 


106 


i 


Z  AXIS  ACCELtR  AT  f  ON , A  7  » PER  DELTA  COLLECTIVE 

PERTURBATIONS  ABOUT  INITIAL  valuf* 


AZO  *  0.0 

ROOTS  ( COMPLEX  PORK 
.1375-001 
-. 9241*000 
-.9241*000 
. 1980+000 


) 

.1033-023 
.4311*000 
.4311+000 
. 33*9-033 


WAZ  ■  .101978+01  ZAZ  *  .906216-00 
1/TAZl  *  .137581-01  1/TAZ2  =  -.924145-00 

O.C.  CAIN  «  .107398  +  00.  ROOT  LOCK'S  C.Al*  *  -.7*5060+01 


AAZ  «  -.785060+01  BAZ  8  -.128470  +  02  CA 7  *  -.511170+01 
DAZ  ■  .169008+01  EAZ  8  -.222510-01 


X  AXIS  ACCELERATION, AX, PER  DELTA  COILECTJVE 
PERTURBATIONS  ABOUT  INITIAL  VALUF# 

AXO  *  0.0 

ROOTS  (COMPLEX  FO«m) 

-.1329+000  .8448-016 

.3598*000  -.*<4*6-019 

-.9229+000  -.4272+000 

-,9229+000  .4272+000 


WAX  •  .101705+01  ZAX  =  ,907461-00 
1/TaXI  ■  -.132913-00  1/TAX2  e  ,359871-00 

D.C.  GAIN  ■  -,4J3974-r;p,  RopT  LOCiJS  OA?v  ,  -.101729  +  01 


A4X  ■  -.181729+01  BAX  *  -.294201+01  CA* 
DAX  ■  .587077-00  EAX  *  .899122-01 


- .  1  03153+01 


HORIZ.  VELOCITY  pep  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VAILT* 
5C0  *  .101311+03 

ROOTS  (COMPLEX  CDRh) 

-.5376+000  .onnp 

.4803+001  .nnor 

-.6156+001  ,  pp.rp 


1/TSD1  ■  -.537630-00  1/TSD?  =  .490344*01  1/TS03  *  -.6l56ll*0< 

D.C.  GAIN  S  .935118*01.  ROOT  LOCUS  GAIN  «  .121865*00 

ASD  ■  .121865*00  BSD  =  .23H3M-C0  PSD  •  -.351499*01 

DSD  ■  -.193741*01 
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P.  A  TIE  OF  CL  I  <'E!f  nFLTA  COLLECTIVE 
PERTURBATIONS  AfcOUT  INITIAL  VALUE  » 

«L‘0  «  -.2507tv+r2»  0 *? I T 1  F.  FOR  CLIMB 

ROOTS  (COUPLE*  F  )Wf/ ) 

-.9240+OCu  .43^9+COO 

-.9240+0C0  -.4JO9+C0O 

.2128+000  .75  >3-033 


Zwn  •  .906284-00  WM~,  s  .1019844.01  l^THD  ■  .2l2682-00 

D.C.  RAIN  *  ,859924+01#  FOOT  LOCUS  RAIN  «  .6057274-01 


AMD  b  .805727+01  HMO  *  .131776+0?  CMO  *  ,520981+01 

DHO  *  -.178162+01 


VELOCITY  PERTURBATIONS  parallel  to  INITIAL 

FLIGHT  path,  hue  to  delta  collective 
PERTURBATIONS  about  initial  value# 

USTaPU  *  .104367+03 

ROOTS  (COMPLEX  PORN) 

-.6185+000  -.1308*001 

-.6185+000  .130«+001 

-.3817+OCO  -.1741-030 


ZUS  *  .427473-00  WU3  8  .144705+01  1/TUS  ■  -.381749-00 

P.C.  r.AIN  *  .  701156  +  fi ,  POOT  I.OCUS  GAIN  «  -.181729+01 


AUS  *  -.181729+01  «US  8  -.294201+01  CUR  •  -.466360+01 
DUS  «  -.145268+01 


VELOCITY  PERTURBATIONS  PERPENDICULAR  TO  INITIAL 

flight  path,  nut  to  delta  collective 
PERTURBATIONS  ABOUT  INITIAL  VALUE# 

4'stabo  «  o.n,  positive  fop  down 

ROOTS  (COMPLEX  FORM) 

.2673+000  .3446-015 

-.9519+000  -.3735+000 

-.9519+000  .3735*000 


ZWS  ■  , . 930893-00  *WS  8  .102257+01  1/TW$  *  .267373-00 

D.C.  CAIN  *  -.105938+02#  ROOT  LOCIJR  GAIN  *  -.785060+01 


AWS  *  -.785060+01  R*8  8  -.12*470+02  CWS  t  -.421286+01 

ows  «  .2194P7+01 
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TRANSFER  FUWCTIQ-'S  F^H  HOMY  AXFS  UP  -.0000  DEGREE? 

FRO:-'.  ORIGJN/L  f.DDV  AXFS. 

i-'fcSPLCTlvt  >,  V,  a’  [1  L  DISTANCES  FROM  airplane  c.c 
To  OR  If- IN  OF  AXES  ARE* 

LX  «  .1700*0?  Lv  «  -.0000  AND  LZ  ■  -.0000 

RUN  'JO.  L<  H!\fci'</TOR  CHARACTERISTICS  FOR  COLLECTIVE 

X  AX’S  VELOCITY  f'tl.TA  collective 
PERTURBATIONS  AB^uT  INITIAL  VALUE* 

UO  *  .9650*0? 

ROOTS  (COMPLEX  FORM) 

-.7474*000  .1:51*000 

-.7474*000  -.1051*000 

.4379  +  Ul’l  .5170-030 

ZUB  ■  .99(1246-00  v.'lM  *  .754792-00  1/TUB  »  .437981*01 

O.C.  GAIN  ■  .105903*02.  ROOT  LOCUS  RAIN  ■  ,880000-00 

AUB  «  .8H0C00-00  ttl“  *  -.253876*01  CUB  ■  -,5260j9*Cl 

DUB  »  -.219380*01 

Z  AXIS  VELOCITY,  d,  PER  DELTA  COLLECTIVE 
PERTURBATION'S  ABOUT-  INITIAL  VALUE* 
wc  «  .3450*02,  POSITIVE  DOWN 

ROOTS  (COMPLEX  FORM ) 

.  5365*000  .COCO 

-.4063*000  -.4297*000 

-.4065*000  .4297*000 

ZWt»  «  .6L7192-00  s  .59J544-00  t/TWB  *  ,536303-00 

D.C.  GAIJ  ■  -.904810*01*  ROOT  LOCUS  GAIN  •  -.998540*01 

AUB  *  -.998540*01  %#»*  s  -.276102*01  CUB  ■  ,«6l3l4-00 

DWB  ■  .187462*01 

X  AXIS  ACCELERATION, AX, PER  DELTA  COLLECTIVE 
PERTURBATIONS  ABO"T  initial  value* 

AXC  «  0.0 

BOOTS  (COMPLEX  FORM) 

.9058-001  ,3027*000 

.9058-001  -.3027*000 

-.9258*000  .4384*000 

-.9258*000  -.4384*000 

WAXl  ■  .315984-00  *AX1  «  -.286660-OP 
WAX?  «  .102445*01  ZAX2  •  .<>03794-00 

O.C.  GAIN  *  -.445C79-D0*  ROOT  LOCUS  GAIN  ■  .880000-00 

A  AX  ■  .870000-00  PAX  *  .147014*01  CaX  ■  ,716?05-00 

OAX  ■  -.460344-02  LAX  *  .???131*01 
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WAZ 

1/TAZi 

o,c 

uz  « 

DAZ  * 


1/TUS1 

o.c 

AUS  • 

DUS  ■ 


Zws  ■ 

O.C 

AWS  > 

Dws  « 


Z  AXIS  ACCELERATION.  A7.pfe»  delta  collective 
PERTURBATIONS  ABOUT  INITIAL  VAI  UE  # 


AZC  s 
ROOTS  (COAiPLPX 
-.4808-002 
-, 8146*000 
-.8146*000 
.2113*000 


0.0 
FORM ) 


.6482-024 

,44?7*000 

-,44?7*000 

-.*933-032 


.927171-00  7  A  Z  =  .87H614-00 

-.480824-02  1/T/.Z2  s  -.814626-00 
GAIN  «  -.420959-01#  HOOT  LOCUS  GAIN  »  -.998540*01 

.998540*01  tU?  *  -.142067*02  CA7  »  -.52142.3*01 
.178913*01  M?  *  .8  72157-02 

VELOCITY  PERTURBATIONS  PARALLEL  to  initial 

flight  path,  hue  to  delta  collective 
perturbations  about  initial  value* 

USTaBO  s  .104367*03 
ROOTS  (COMPLEX  FORM) 

,i543*ooi  .oner 

-.5874*000  ."COG 

-.2626*001  .0003 

•  .154379*01  1/TUS2  *  -.587473-00  l/TUS3  «  -.262693*01 

GAIN  «  .101193*02#  ROOT  lOCJS  GAIN  ■  .880000-00 


.flflOOOO-CO  BUS  «  .147014*01  COS  ■  -.300681*01 

.209656*01 


VELOCITY  PERTURBATIONS  PERPENDICULAR  to  initial 
FLIGHT  path,  f)UI  Tn  delta  collectivf 
PERTURBATIONS  about  initial  value# 

wf  ST  ABO  «  n.O,  POSITIVF  FDR  DOWN 
ROOTS  (COMPLEX  FORM) 

-.8043*000  -.4579*000 

-.8043*000  .A579*C00 

.1860*000  .4H44-032 


.869046-00  W'WS  *  .925591-00  1/TMS  *  ,186013-00 

GAIN  ■  -.768052*01#  ROOT  LOCUS  GAIN  •  -.998540*01 


,998540*01  BWS  «  -.1420*7*02  CW?  »  -.556654*01 
.159128*01 
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icots  or 


*  >■  t» 


‘  r  ’  .■*!..  n.c  ctto'/; 


>:■..[ 

xw 

xo 

xi*o 

Xwn 

XGp 

vr, 

XT 

u 

MAf.* 

MAC 

WT 

LX 

CL 

IX 


x:i 

XL1 

xo 

Xnr> 

X'.'f* 

XM* 

*0 

XT 


Tug  C-I& 


VF»T0L  yH(>U 

’'PUT  pATft 


"MTS  Apr  J  pup  u(-,ru. 
r  IVKNSIOVAI.  FTALMLITV  r.rP I V AT  t  VP« 

4X-  uIFF'LP  BV  .firjro  Scares*  f*oS ! T f i/r 
KOSr  "p.  mov  ^T’aBIlITv'axpsj  ‘  ‘  " 

.■•-09-31  yij  s 

- « "*693-00  niy  « 

“•V1M-C0  ,vo  - 

-.Mono  Mu-)  * 

-.noon  mwp  * 

-.one  um  s 

•.ni''  '2  M«i  - 

-•74V  1  »*T  s 


r 

-.234  '  - n i 

2' 

s 

, 544C-ni 

2 

z 

.6016-00 

2 

- 

-  .  01.101 

2u;; 

z 

-.oocr 

7a., 

s 

-.COOL 

7'r 

s 

.  i  77::-p-0 

/!> 

z 

.  12’O540l 

?T 

s 

.lint  *n 

U7 

• 

-.0001* 

u  -n 

2 

- . 0000 

1x2 

X 

-.onpr 

XI 

z 

.1/0- +02 

L  v 

= 

-.none 

C  * 

X 

. 9203*04 

17 

MMEMSIOMaL 

?ta 

STAH’l 

7  v 

-.2540-01 

Z‘J 

.5449-01 

7. , 

.6010-00 

7  s 

-.0000 

L' 

-  ^  *0  r,  'i 

•  v  J  tj  ■  * 

/ ' ' 

-.0  100 

0  •, 

.1770-00 

2  "* 

•  l^rvni 

AT 

.65*0-0? 
-. 2650-0? 
-.7320-00 
■,noro 
■,0000 
•.nooo 

.  3545-on 
•,4770-01 


.roe 

.?3e 


^-u  2 
,  -’114*04 
- .  ■  rt\r 

-  .  *'0  ^0 

-.oono 

.  7179*05 


.  *109-01 
*.3693-00 
■ .  71 51-00 

. ,  •>  r'  o 

-.000' 

.  '*  *>  O  fT 

4  ' 

’.MO'  -02 
•  .7430*01 


Gama 

s 

IV 

TDT 

L?- 

w 

r 


.  rono 
-,nono 
,7591*05 
-,nono 
-.0000 
.1340*05 
B  , 3220*02 

Pfc!5  P  A  0  ’  A  M  , 


Ml' 

MW 

MG 

M(|f) 

maG 

MQ"» 

wr* 

VT 


,6560-02 
- ,  2fl5Ci-C2 
-.7320-00 
-.  0000 
-.0000 
-.0000 
,3545,-00 
-,4770-01 


|,J  ST^iL‘TY  at5*  ,J  s  .  li  C3*0l  AM*  w  r  0.0 
ZI  -  .7^V1*T,  a  L’  71X7  s  .  1397*05 

,,,|'M’!S(rr\'CVti|’  L  0‘!G !  T;  *D  I MA  L.  D?\OM  I  NA  TnR  App 
(  rr,vpL  r  y  f  ri^w;  “r- 

7C-:’:  1  .Af-- 4*00(1 

•  l  ■  •  1  o  -  n ...  i  4  *  c  d  o 

“.35P04C.Tr  , ,  ,v.  i  -o?», 

-.y7«l*i>;,u  .  LM7A-026 


NOT  REPRODUCIBLE 


ill 


2SP  * 


.?t4C;!>rt-r 


s  a&j/SFC 

a  .733PHO-''!  CVCLtS/Str 


1/tpi  «  - . 3 ^ c •:* n 4 - : ) i/*p?  x  -.97*107-00 

SMOPT  PF»I':  *ir«  k 

PE^ICU  *  .  13*49*  (  ;■  T  I  Mf  T->  AN». 

a 

.7l)/>?4*01 

TJMP  TO  TF/  TP'ES  AZ-O. 

■ 

.2332002 

CYCLES  t;.  Iv.U^LF  *vP. 

a 

.50342-00 

CYCLF.S  to  Tfch;  TIME.S  A  )P , 

a 

.167?3*01 

COFFFICUVTS 

A  ■  .meooo*oi  R  «  .112*7001 

D  *  .?14237-0C  F  s  ,;?«935-01 

C  « 

.2*2175-00 

so.  ^rooUC'BU 
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TRAVSffS  n.!‘CT!(/S  »'  .J‘<  R"*e!LjTY  fixer, 

OR  1C!'  AT  A  I / •  t  r. .». 

RUN  NO,  L1*  KPF.RaTCP  rRAf<ACTE»lRTICS  PQR  CYCLIC 

THf'TA  f-er  VFlTa  cyclic 

f'F.RTl'R'-.AT  1 0\S  ABOUT  INITIAL  VALUE  . 

t A-r  *  .cron 

ROOT';  t  CC  VF  Ll  *  PORK) 

-.i907-coi  .rurr 

-.37>)94i:wC  .rent 

l/TTnl  »  -.190710-01  1/TTW?  «  - . 3 789 T7- Or 

D.C.  CAM  *  .3!:33‘J3-',1  .  ROOT  LOO  c  SAl\  *  .3M50C-00 

ATw  a  .7^450000  f'Tw  *  .141054-00  CTw  *  ,?5M*7-t-? 

x  axis  velocity  per  pelt a  cyclic 
perturbations  about  initial  value# 
uo  *  .1100*01 

ROOTS  (COMPLEX  FUR>) 

-.3695+DCO  .OOAp 

.thm*coi  .^cou 

-,9034+coi  . oc^r 


1/TUP1  a  -.36957’5-OC.  1/Ti'b2  *  .711«?04G1  i/TH«3  «  -.9D54?7^01 

D.C,  CAIM  »  -.BM5i>5*r2.  PuOT  l  OCl.,<*  CAT'  s  .177000-00 

ADM  ■  .177000-00  U0"<  *  .40*0*3-00  CL'°  *  -  ■  1  12*0f>*0? 

OUB  *  -.421^90*01 

7  AXIS  VELOCITY.  *,  PER  D&ITA  '“vale 
PfcRTl'Ru  AT  I OVS  ABOUT  INITIAL  VALUE. 

»3  »  .0000  .  POSITIVE  no.:N 

ROOTS  (CC'PLEX  FORv) 

.?ias*oci  .rope 

-.2200*001  .r.irc 

,3&1S*U0?  .0000 

1/TWR1  *  •  216599  +  0 j  1/T-/B?  ■  -.220013*01  1/T.B3  *  .35l5o6*0? 

D.C.  OAl\  a  -.94737H  +  C1*  K"OT  l.CCUS  O.Alf-  *  -.410^00-02 

AK'B  *  -.410000-02  ri * '■'}  «  .14397H-CC  C*R  »  ,?44i>47-01 

OWB  «  -,*".S7fi7-:0 


not  reproducible 
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7  AXIS  ACfUttU'IPN •*?•»*»  Hit*  ^ VCt  1C 
»C*Tl'IM«v!C‘ A  A**'*  INITIAL  *ALU*» 
A7?  a  P.9 

morn  •'*««» 

.5*51  .*;*»( 

••d**  i*ur 

*.|44f»COJ  .1*4 >4001 

-.mo*ow  •.44M*ot4 


•4/  •  .1**129*01  14/  ■  ,l«**fr-00 

i/?a?i  ■  .iifcoi  i/ta/2  •  •.»44|fli«oo 

r.c.  on*  •  .noiflui  *  «o*t  loco*  «*!*•  •  -.Atoooo-ni 


44{  a  •.4U1(I*»5I  HI7  ■  •«}4MV*00  (41  «  -.1 30745-00 
0*2  •  •.*i*t*09*«3  fcA/  ■  .00*0*9 


x  amis  4CcrLn*Tio*i.Ax.*M  9ftr*  evettc 

H*  ruth  at  IONS  AftMT  INITIAL  VALU*» 
AXO  a  0.9 

ROOTS  ICO^u'X  «nR*» 

•  121**030  -..‘•7*14000 

•  1214*000  ,*7*1*000 

-.7*02*000  - , 769*-03l 

-.226**001  ,7277-030 


4k*  a  .*64550-00  2 AX  a  -.1373*3-09 

1/TaXI  ■  -.2*3275-39  1/T4X2  ■  -.22*656401 

D.C.  CAl‘4  a  .113797*01.  RIOT  lOCU*  PAIN  a  ,177000-00 


*AX  a  .177000-70  »AX  •  .400*3-00  CAX  a  .134H3-00 

OAX  •  .3?732*“00  4: AM  ■  .*24921-01 

MORI 2.  2KL0CI-TV  PER  DELTA  r.VCLTC 
PRRTUH44TJ0N5  453UT  INITIAL  VAL'JFi 
S.JO  a  ,110000*01 

ROOTS  <C0*N*L1X  FORM) 

-,3**5*000  .floor. 

,711**001  .noon 

-.*034*001  .0000 

1/T8C1  a  -.36*375-09  1/TS02  »  . 711*70*01  1/TSD3  a  -,*054q7*04 

O.C.  CAIN  ■  -.5615554Q2,  ROOT  LOCUS  GAIN  •  .177000-00 


ASD  •  .177000-90  !)89  ■  .40*9*3-00  CS9  •  -.tl?*OA402 

091}  a  -.4215*0401 


llU 


•a?i  o*  at«*  n*  hit*  cyclic 

PfcMTU«4irtO“t  6**^  t*i|T|AL  VUUf# 

*r  o  •  .soo***  •  wiiyivi  rcc  clips 

coots  cco**CLrv  worn) 

••1441*00^  *1449*001 

-.9449*000  -.1*414001 

-*stf0400i  ,Tt*t-e90 


bn  •  .iA»ito-oo  «•**•  •  .1**190401  i/wo  • 
n.c.  CAIN  •  .0019*0401*  COO*  LOCUS  sain  • 


>.0000At40t 

.410000-09 


AMO  •  .410000-09  •*•*!  •  .94*979-00  C*40  •  .190740-00 

OMO  •  .0*0*00-00 

VKLOetTV  9|*TU*0ATf0Nf  9A0ALL1L  TO  IMT|AL 
9LI0MT  9ATM.  OUT  TO  OfLTA  CYCLIC 
PfBTUOfUTlONS  ABOUT  INITIAL  YALUf • 

UfTAOO  ■  .1100*0401 

COOTS  CCOMOLl*  roc**) 

-.30904000  .1009 

.71104001  .0000 

-.900*4001  .1000 

1/TUS1  •  -*349070-09  1/TUS2  •  .711090401  1/TUS3  •  •• 900*07404 

O.C.  CAIN  ■  -.0*1099402.  HOOT  LOCUS  OAIN  ■  .177000-00 


AUI  ■  .177000-00  BUS  •  .40*0*3-00  ffUO  •  -.119900409 

0U|  ■  -.421990401 


VELOCITY  PERTURBATIONS  PERPENDICULAR  TO  INITIAL 
PLIGHT  PATH.  !JUF  TO  DELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

rfSTABO  >  o.n.  POSIT! Vf  POR  DOWN 
ROOTS  (COMPLEX  FORM) 

-. 2442*000  -.16*34001 

-.2442*000  .1463*001 

-.9950*002  -.21*0-029 

ZW|  ■  .149290-00  WHS  •  .1**129*01  1/TW8  ■  -.999049*02 

O.C.  GAIN  «  -.991265*01.  ROOT  LOCUS  GAIN  »  -.410000-02 

AWS  •  -.410000-02  yWS  •  -.24*972-00  CWS  »  -.130749-00 
DWS  ■  -.6*9605-00 


TftAttMu  faerie**  tt*  wr»v  AVfi  ur  ..ootc 

•  ’MGlVi  •*»<*»  4*9*. 

>.  *•  #•»  i  ijtni’*  c.g 

tc  ar  A»n  ah* 

it  •  .t’;»r*0>  it  •  •«e»c<>  4h0  l?  •  *.«oao 

mm  ho,  it  •  »w  •♦%/»«•  f4#'ACTt«f«Tie*  re*  *mie 

*  A«|f  true  i ^  <*(v  f  Utt  rvfttc 
H«T0«"4T|CSt  At*MT  INITIAL  VALUT* 

ya  •  .im*ai 
toon  (ecwir*  rm*'i 
•«s«t»vooa  .r»ro 

•  911MR0)  .*o  re 

•••flM*OCt  .60*0 

i/ruoi  •  ••laun-oc  •  .m»»o»ci  i/moi  •  •••omd?»04 

O.C.  GAIN  •  trot  i  Wtt  6A|*'  •  .17700P-0C 

AU*  ■  .J77000-PQ  -U-  •  .40»7AJ-0R  C09  •  -,!t*6Pi*07 

DUO  ■  -.471590*01 

I  axis  vruciTv,  4,  r£t  *)ci.ta  rvr.ue 

n»Tt*hAT!^S  AH^Ijt  IMtIAL  VAIUlt 

w:  •  .  io:c  »  positive  no"* 

toots  (COWLS*  fPtM 

.1349*00?  -.39k3*000 

.l349*PCP  .3443*900 

-.6437*009  -.5431-031 

ZWB  ■  -.320435-00  wwr.  ■  .42r463-GP  ■  -.643751-00 

O.C.  GAIN  ■  -.947374*01.  ROOT  LOCUS  GAJV  *  -.403060*01 

AW0  •  -.603060*01  EttfH  ■  -.275462*01  C*‘B  •  -.190931-01 
OWB  ■  -.686767-00 

X  AXIS  ACCELERATION, AX, PER  "FLTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE. 

AXO  •  0.0 

ROOTS  (COMPLEX  9 OHM) 

.1216*000  - .  3761*000 

.1216*000  . 6761*900 

-.2602*000  -.2696-031 

-.2288*091  .7272-03? 

WAX  ■  .884550-00  ZA*  «  -.137563-00 
1/TAXl  •  -.260275-00  1/TAX?  ■  -,?2"854*01 

D.C.  GAIN  ■  .113792*01*  ROOT  LOCUS  BA IV  •  .1770DC-P0 

AAX  ■  .177000-00  ~?A*  «  .O*r*3-r0  CAX  ■  .l34lj3-C0 
DAX  •  .327326-00  LAX  ■  .■  74971-01 


HOI  HlHOMieiWl 
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t  iVSt  mi  Vl  VVRt»C 

AftTul+l'lIM  4|»*  v  *M*»4w  Vllgff, 

A/g  •  t.o 

•out*  icsmu«  ***i 
.cooo  /w 

•10H*99»  .4?tf*grc 

.1099+000  -,4it«*ooe 

••*004+00?  .ll’I-eit 


Mil  •  .MI74I-30  747  • 

I/Till  •  .000609  i/t4/|  • 

O.c.  OAtM  •  .000000  .  •*)?+  lOCvl  (4fN  •  -.ARlOAfl+Oi 

Oil  •  •  .00100049 1  047  >  •.?*4447»:s  (4/  •  •.174294-',*' 

001  •  -.000400-93  £47  •  .',0*9«- 

VlUOCITV  n«TUUHAfffO  PI44LL4.1  73  !•  I T | / 1 
rtlOWT  PAT*.  (?l>  T?  DU**  CVCLlfi 
OfOTuOB4TJO,.$  AROJT  |V|TUl  VAlOF  * 
ustabc  •  .nir*s*ri 
•00t»  ( cortex  ford 
-.311)039  .'‘SfT 

.7118+001  .',CPO 

-.0034+001  ,C3fn 

1/TU01  ■  -.309375-00  1/T'JS?  *  .711820+01  1/TUS3  •  -,9fb4n7+Ci 

O.C.  CAIN  ■  -.5«155S+C2.  ROOT  t.OCLS  G A T «  ,17700^-00 

4US  *  .177000-03  BUS  ■  .40H1AJ-OC  r.J9  ■  -,u26h8+o? 

DUS  •  -.421390+01 

VELOCITY  PEBTUFSATtOvS  PFRPFNB IC"LA»  Tn  INJTJ4I. 

Flight  path,  puf  tc  oelta  cyclic 

PERTURBATI0V5  ABOUT  INITIAL  VALUE. 

4STAB0  s  o.r,  POSITTVP  FOP  nO'*\! 

ROOTS  (COMPLEX  FORM) 

,1099+000  ,4019+OOC 

,1099+000  -.4019+000 

-.6584+000  -.3045-03? 

ZWS  *  -.263813-00  V*R  *  . 4i*746-CC  l/T.'S  *  -.658411-no 

O.C.  GAIN  *  -.951265+01.  HOOT  LOCUS  Oil"  ■  -.833060+01 

AW8  ■  -.603060  +  01  HWS  *  -.264457  +  01  OS  «  -,l74296-0r' 

DWS  ■  -.689605-00 
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•un  lb 


l/TTHl 

d.c. 

ATM  ■  « 


ZUR  * 
D.C 

AUB  * 

DUB  ■ 


ZwB  * 

D.C 

AWB  * 

Qwq  s 


ftfM'.TIB*1*  ***  fWILItf  8*§S» 
ftS|CP*  AT  4 J**#l  A  4  C.«. 

gf/1^  CMA«ACn’lfTICf  rfl»  COI.WICT1VI 


T*CTa  Pfc*  OftTA  f<U>CT|Vi 
HUTgMi»AT|0%3  AH'**!*  t*4ITUL  VALUE* 
T.«0  •  .3"3* 

boots  (c.o*eli*  ecrm 

•2413*090  .vvjnr 

-.2*37-001  *9000 


.241324-00  t/TTMl  ■  -.283742-01 
OAIS  ■  .414743-OP*  LOCUS  SAIN  • 


-.477000-01 


.47700C-O1  PTm  •  .10*531-01  CTM  •  .303SS0-03 


*  axis  velocity  ©er  oelta  collective 
PERTURBATIONS  ABOUT  INITIAL  VALUE • 

UO  >  .1100*01 


ROOTS  (COMPLEX  EDR**) 

.7005-001  .  fc2#*0-023 

4057*000  .1007*001 

-.4057*000  -,1002*001 


.348213-00  WuO  *  .114530*01  1/TU8  »  .700536-01 

OAl’J  ■  -.I5hl2?*01*  ROOT  LOCUS  B AIM  »  ,120500*01 


.120500*01  BUM  *  .893494-00  CUB  *  ,156779*01 

.114624*00 


l  AXIS  VELOCITY «  w. 
PERTURBATIONS  ABOUT 
WO  ■  ,0000 


PER  DELTA  COLLECTIVE 
INITIAL  VALUE* 

,  POSITIVE  DOWN 


ROOTS  (COMPLEX 
.1042*000 
,1042*000 
-.9567*000 


FORW) 

,4432*000 

-.4432*000 

-.3235-031 


- •  ?290?5-D0  w>»f*  *  .45B3bl-00  1/TWB  • 

CAIN  *  -.203764*0?*  ROOT  LOCUS  BA  IK1  * 


-.958713-00 
- .743000*01 


-.743000*01  HW!--,  *  -.557343*01  CWB  •  -.549557-01 

-.147716*01 
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/  am*  tcciii'imwAr'i**  **lta  eottreffvi 

f  fttff’itfMVr*  »  •MYIAI  ^|igr  9 

A/r  •  i*.r 

to f»«  1*.  |'<V*T|  I  A  8  ”W  ) 

.ir3S  . 

.  |  A**'*  ••  -tM4**w9C 

•  1#.«**C-V  .444MC03 

%A7  •  .4^A»1^•6,,  It i  •  ••tf'fcU-S* 

|/Ta11  ■  .*J6‘30  U'n?  •  »}****?•£* 

p.c#  niis-  •  .rev?-:*  •  *tt  ioci*  cai*  »  •.tajood**! 

AAZ  •  -,7O»r3*0l  t. A7  •  -.WOtMGl  CAZ  •  -.441341-01 
OA2  •  -.i4/;49ki  la/  •  .nononr 


X  AXIS  ACCfcLUUHO>M4tf«»'L1  UlTA  COLLECTIVE 
►  ERTjRFaTIOV.*;  AF..-tIT  t'»|Tf AL  VALU*# 

4X0  *  0.9 

ROOT*  (COMPLEX  P^RM) 

.ir9A*u00  ,47a4400f) 

,1'VA  +  oOO  -,4Z>;**00p 

-.463n-CCl  -.*>777- 033 

-.91544000  -.7703-031 

w A >,  ■  .442?9A-Q0  2ax  a  -.247673-00 
1/TaXI  «  -.4S3004-P1  1/TAX2  a  -.913460-00 

O. c.  r.Al  J  a  ,134431-c.!.  ROOT  LOCUS  5 A ! N  »  ,120503401 

4 AX  S  .1207004m  iiAX  1  93496-00  '“AX  *  ,318537-01 

DAX  «  .215322-00  PAX  ■  .977565-02 

wohiz.  velocity  pfr  pelta  collective 

PERTl)»»»ATIiJ\S  AF^lT  INITIAL  VALUI*# 

S'.;o  •  .iio'-o^pi 

VC3TS  CCOMPLEX  V  >R.‘) 

.7005-001  .41*6-023 

-.40574000  -,1C94>4C01 

-.40574000  ,10924001 

zsr  1  .M8/13-03  »5  8  . 1  i45Vi401  1/TSr  •  .700536-01 

P. C.  CAIN  8  - .  1 3 fi  122*0 1  .  ROOT  lOCl'5  RAT*:  8  ,120500+m 

ASP  8  .  lX07(ir.4m  -F:  =  .**V.?>4<r-on  cso  *  .156779401 

DSf:  ■  - •  1  1462^*co 


119 


•Iff  06  CWlM,‘  M*  M».l4  fXLfCT|w% 
pfHl ifH««AT  I$vs  A***H  |NtfI6L  *61 1*  • 

m»1  •  •  •JifT|v|  FOB  CUNI 


tOOf*  (Ct*sXF»  •  «**• 

•1000*000  ,4444*1,01 

•1040*000  -.4446*009 

••010*000  ••«*t|*09o 


2MD  •  ••9>0%1Q*00  ■  •404*Oi»00  |/T»C  t 

o,c.  bain  •  .tomo*eo«  m*«t  loci*  bain  ■ 


••IIIHMIO 

•941000*01 


OHO  • 
OHC  • 


•  941000*01  P.O  •  .5fpP96*01  W  «  ,442341-01 

.1*9940*01 


VIL0C1TV  9t»TU«H4T|0N0  PARALLEL  T0  INITIAL 
FLIGHT  PATH,  PUT  TO  0F.l*A  CXLtCTIVF 
FIOTUOB4TJOMS  ABOUT  INITIAL  VALUP# 

USTaBO  •  .114000*01 


FOOTS  (COMPLEX  FORM) 
.7005-001 

-.4017*000  -• 

-.4017*000 


41*1-023 

1092*001 

1092*001 


JUS  •  .348213-00  WUS  •  .11*130*01  1/TU8  ■  .700534-01 

[),C«  GAIN  ■  -.154122*01.  ROOT  LOCUS  CAIN  ■  .120100*01 


AU8  •  .120500*01  BUS  *  .89349B-00  CUS  *  .114779*01 

DUS  ■  -.114626*00 


VELOCITY  PERTURBATIONS  PERPENDICULAR  TO  INITIAL 

FLIGHT  path.  DUF  TO  delta  collective 
PERTURBATIONS  APOUT  INITIAL  VALUE . 

4STA00  •  0.0.  POSITIVE  F0»  DOWN 
ROO*S  (COMPLEX  FORM) 

.1048*000  -.4446*000 

.1048*000  ,4446*000 

-.9127*000  .4992-030 

2WS  »  -.229510-00  V4S  ■  .456881-00  1/TWS  ■  -.952767-00 

D.C.  GAIN  »  -.203810*02.  ROOT  LOCUS  GAIN  ■  -.743000*01 

AWS  »  -.743000*01  UWS  ■  -.152096*01  CHS  ■.-,662341-01 
QWS  «  -.147749*01 
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*,•#?««»  s  9  9  ml*  $99$  <J»  .,9000  *CM9ft 

I  .  r*  •  ♦  •««. 

V  •  #  *.  »'t  /  9*0"  I|t\«4  c»f 

f*  ft  nff 

L*  •  .!»•(•**  l*  •  •.**?«  ise  tt  •  ••9991 
•U*  *i*.  4*  H  **4*9*  •.  f 6*  ^IfCMVl 

♦  *«ik  mitetfv* 

M|4V  «i!4«*C4S  ♦#•»*  »M9|H  *4!  Ji* 

**•#  *  #tr:*r* 

*;«iv  ice'll**  *.**m 
#t*.0*-S9t  .M*HM 

-.4  W»jji 

-.4  *l*rM}r  ,|  ♦M1] 

|«n  <  .»*•*:  J-t*  ♦V«  «  |/f,4  •  .’*9UWI 

C. e.  64»*%  ■  »*»9»  i  Xul  «4f*  •  .190900*01 

41*4#  •  .i  ??»?:♦-!  '»v-  ■  .*oim*o4  w  •  ,tt*??t*ot 

ou»  •  -#ii«*2>*u 

7  «MO  HLOCfTV,  »fcu  *u*0  rftlCCMW 
f*EWtt«.«4*I&»5  4|%*  I ?*fTT4L  ^Uj9i 
*C  ■  . I*3CC  .  *99fTtwr  oev« 

ROOTS  ( f  >MM 

.SL93-QS1  -.*4tl*:*JC 

.9523-COl  ,4441*U0C 

-.lf'V*C0l  -.U31-C29 

Zwb  ■  •.?t?4Jij«nO  »4-i  •  .4*>%0<»3-U0  1/TWH  •  •.ICOMVQI 

D. c.  GAIN  ■  -.203744*3?,  ROOT  L  OCl‘?  G4fP  •  -.461910*01 

AUB  ■  -.6Al9in*m  BW*»  ■  -.674774*01  CWR  •  -.601169-01 
0WB  «  -.147716*01 


X  AVIS  ACCFL£»4T!0N,AY.eF°  OEl.TA  COLLECTIVE 

PERTURBATIONS  ABOUT  initial  value# 


A  Vi?  ■ 
RGOTS  (COMPLEX 
.  1  096*0CP 
,id96*nor 
-.463n-uui 
-.9194*000 


0.0 

FORM) 


.4264*000 

-.4?A4*0O0 

-.5777-033 

-.77-33-031 


WAX  »  .44??96-nC  ZtX  *  -,?47B75-nn 
1/TAXI  «  -.453904-1.1  1/TAX2  *  -,915*60-00 

n.r.  r,t i  <  *  .134451-0?#  root  loclp  r.Aiv  «  .i?osoo*oi 


A  Ax  «  .j2C>nn*()l  lUX  *  .  ^93496-00  C  AX  #  ,316507-01 

DAX  «  .715522-00  EA.<  «  .9775*5-02 
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I  A»lt  4CC%4,OA»|03#A7**,»*  HtTi  rci  UCTIVf 
*MTt*«’AT|0»$  l#*UT  |  II »t At  VALU** 
if  •  M 

1M»#  ic^vtni  ipn  I 

.rot*  . 

••w-oct 

.9I7V00I  •.4V»MfP 

••1001*001  •••iffOOO 


WA |  •  .49f»t4*fi9  /A/  •  -•707#J7-2P 

i/fiii  •  •oooeoo  i/fAW  •  .wm-ii 

O.C.  GAIN  •  *000030  •  OW  lOCu*  *A?\  •  •*AAltl0*01 

AAS  »  ••AAif  10*01  M2  •  ••§#•110*01  CAt  •  •»HJ*lWi 
OAt  •  -. 1477*9*01  CA2  ■  .PO^PO 

VitOCltV  •MTIJRIUTfC  f  »4IMIUI  TO  t**|T|At 

flight  oath,  «4  rc  Oftu  collective 
perturbations  Aon*  initial  viluf# 

USTaOO  •  .11*000*01 

ROOTS  <  COLLET  »«’•**> 

•7000-001  .AJ *0-010 

-•40#7*oce  -•i0f>*uoi 

••4o»7*qoo  .ntt*oni 

ZUi  •  .341213-00  *US  *  .114030*01  1/TUf  •  ^OOOJA-Ol 

O.C.  CM*  ■  -.iSM  22*01  •  R*CT  LOO  f  RAP:  •  .t20K0*0t 

AUf  ■  .120300*01  bUa  ■  .*91444-00  C*.'§  ■  .1§#77t*0t 

0U8  •  -.114A2A*Q0 

VEtOClTv  PERTL'RBaTtO**  PfW*»MCllLAR  TO  |N|T|AI 

flight  path,  -hi?;  to  dflta  collect ivr 

PERTURBATIONS  ABOJT  INITIAL  VALUE* 

VSTABO  »  0.3,  POSITIV*  *0»  OOWN 
ROOTS  (COMPLEX  F3RN) 

•9373-001  ,4503*001} 

.9373-001  -.4305*000 

-.1051*001  ,'*5*2-030 

2WS  «  -.207832-00  wws  ■  .480454-00  1/TWS  ■  -.103191*01 

O.C.  GAIN  ■  -.203410*07#  R'lOT  LOCUS  Ca IM  ■  -.661910*01 

AWS  •  -.641910*01  B'rfS  1  -.5695?7*01  CWR  •  -.713933-01 
QWS  *  -.147749*01 
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moots  of  a/c 


,  4l*CTl**«9 

LONGtT'.P!  *At  •*  * 

MU’  '  0. 

VOTOl  YHC-U  VFHTIC*L  W«**T  .T  1M0  FT/  t" 
t\FUT  OAT A 


‘""VoS'Swi  ”•  SV**^*"  ‘”s’ 


XU 

XX 

rm 

XX o 


XT 

U 


•UC 

NT 

£ 

tx 


XU  ■ 
XX  • 

xt  • 
xuo  • 
xxo  • 
xto  • 
xo  • 

XT  • 


.1140*0 1 
.4310*01 

•iot*+oi 

••0900 

•.0000 

•.0000 

•1400*00 

.1130*01 

•1100401 

••0009 

••0000 

-0000 

•HOODOO 

*.oooo_ 

•flow 


2u 
2. 

20 
2i n 
I** 
/9>* 

20  ■ 
2T  • 

U2  • 

tm  • 
|X2  • 
XI  • 
IT  ■ 
CO  • 
12 


..1410*00 

•.?too-co 

-•?O00 

-,"909 

••«0«9 

.4100*09 

•.1400401 

.9000402 
,9J4P.P> 
.111 4*04 
-."TOC 

•  ,944*1 
-••"TOO 
.nio*c9 


MU 

MU 
MO  ■ 
Mgm  • 
Myn  • 
MQ4  • 
MO  ■ 
• 


■ 

■ 
■ 
■ 

0  • 


04X4 

X 

I* 

TO* 

Ul 

X 


.1300-01 

,3400*09 

•,0094*00 

•.9000 

•,cooo 

••9000 

,3430*00 

•,O0t0*0t 

••4000409 

•#*000 

,1301400 

••*800 

't'.SU 

,J|»0*W 


pMMtWM.  W«I*-»T¥  •••  •*PU'“ 

P  .mill"  rai 

••9000*00 

.itass 
•0000 
•oooo 
.0000 
.1330-01 
..1300401 

t%t  0T491LI^t  AXIO. 


IU  • 

u  • 
20  • 
2UO  ■ 
hr  • 
200  • 
20  • 
2T  • 


••*•100*01 

.1441*01 

•.1940401 

.••000 

,9400 

1440*0* 

••1444*01 


Mil  • 
mi  • 
ttO  • 

•go  • 
•XT  • 
*09  • 

MO  • 
mT  • 


,4901*09 

»• iIOi*29 

.,4094*00 

,4090 

,?C60 

•fOOO 

.3440*09 

••4010*01 


n*  1*1.  *  T  II w  •  ” 


•  2JY  . 

TM,  CM*«*CU.I«Tlrt  "* 

"!5.w 

.1001*000  :-7,::5:S5s 

2020*000 
-.8230*000 


.no2*039 

-,1992*C0C 

1*43*020 

-.•»i82-0F4 


123 


ISP  a 

-.153482-00 

WS»-  «  , /0-A63-03 

rad/sfc 

1/TP1  a 

•  •  ll27e»7*30 

cvcu'/sFr 

-.252387-00 

\/jc?  >  -.425947-0* 

SHORT  PE«1*3  ^ore 

PERIOD  « 

.8972601 

T  I  "*  *0  CH^L?  4KP. 

•  ,837?8^31 

TJME  TI*F8  |MP, 

■  .?tl70+3? 

CYCcES  TO  30u»l* 

• 

.71C73-?" 

CYCLES  T-  *t>.  Ti*'SO  |mp. 

a 

.233*4+31 

C05F*  irt^.TS 

A  ■ 

•  109303+01 

U  ■  ,4M5l'?-0? 

r  ■ 

.47583A 

0  • 

.495205-00 

fc  ■  .i«43ii*o: 

»«*oouc"*t 


I 


«U*  NO*  l A 


»  St «.  r  *-  •.♦a’ljt  4 » J  •  » 

*•  •  «  I  kA  i 

*0  t«ATC*  '  r  1*1  *- I  TC 

TMfT#  rr,  '*rt.  ff 

l«WT*,m  At|C  '•  “••  ••  T-iVAi.  *  Mil  » 

T,  :  a  -.9"  •  • 

»ouTfc  ccfKi>  mkm 
-.HAT-0?  I 

-,?fiA«*0?r  •'  3?? 

l/TTuj  •  19*7*1-31  J/Ttwv  a 

o.c.  5/.f  •  •  .uma-ci.  *•■»?  i.of  .«  n*f  a  .**}*rr-z o 

|TM  •  .  UjAP'.'-O*)  •  f..  a  .47  *17-:)  *T4  a  ,«437v*-3? 

*  axis  vfcioct tv  P£o  r.tita  cvr.L»c 

»’t*Tli**ATlG»S  1MTJAL  VAl;.*-* 

UP  a 

•.Q.W  (C(>*RU*  r “,»<•  ) 

-.ic4**csi  .-in*: 

.a*7**c:i  ,"»inr 

.143**0J<<  #  " 

1/THOl  •  -.ir>4>61*:i  J/Ti  »/  •  ,497979*01  J  /T*  >• !  a  .J43933*0* 

n. C.  rar.  ■  .J2AV79*9?,  wr>r>T  L^f'  5  3A  1 '  »  ,1.09if..-Pi 

AUB  ■  .13391C-P1  M.-«  ■  3 W*  '“US|  a 

OUR  ■  .134*39*01 

/AXIS  VtvLCtJTV,  A,  PfcO  "'fclTi. 

PERTU»rATICK?i  ann.'Y  JK'lTlAt.  VAI  l*  « 

*n  a  , r  Of  o  »  Pr*si  T!  VT  *n  - 
woots  (complex  r r«-o 

-.?9PA*0CU  .r-“P9  , 

-.1326YL01  .Tjr'* 

,9P47*C3?  ,  f  Trri 

1/TMR1  «  -.29liA0*-Co  1/T  -M?  a  - ,  l3?M  VO)  )/Til  *  .5047t7*O? 

o. c.  r.Ai\  a  .33',73CYn?.  }r  LOfi.,^  r.a?v  *  -.1^71-oe 

AWR  a  - . 1A5S71-QC  rt  «  .  •-  C  ‘*i-3*C  3  "*n  «  ,l34«*2*C? 

OWR  a  . 322039*01 


NOT  REPRODUCIBLE 
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WAZ  ■ 
1/TAZl  • 
D.C* 

uz  «  - 

DAZ  ■ 


i/TAXl 
*  "’>X3 
li  »C 

AAX  ■ 
OAX  • 


1/TS01 

O.C 

ASO  • 
080  • 


l  AXIS  iCCELERATICN.AZ.PE*  ULTA  rvrLIC 
PERTURBATIONS  AMUiT  INITIAL  VAILlfr* 
AZC  ■  0.0 

ROOTS  (COMPLEX  FORM) 

,2415*000  .3044*000 

,24i5*coo  ,,,?041*S:2C1 

-.6320*000  . 1034-02 / 

• . 9926*001  .1406-CH6 


.368627-00  ZAZ  ■ 
-.632024-00  1/TAZ2  * 
CAIN  ■  -.443676-00* 


-,42i67r,-no 

-,?9?e29*oi 
ROOT  LOCUS  ft A 


IN 


-.145571-00 


.165571-00  BAZ  *  -.509403-00  CAZ  ■  -.4660^6-01 
.590356-01  EAZ  *  -.44?*05-01 


X  AXIS  ACCELERATION, AX. PER  OELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 
AXO  ■  0,0 

ROOTS  (COMPLEX  FORM) 

,4765-009  *0000 

-.1045*001  .1000 

,6675*001  .f'Q0C 

.1439*002  .0000 


■ 

> 


.476548-09  1/TAX2  •  -.104561*01 
.667579*01  1/TAX4  *  .143933*0? 

GAIN  ■  -.614646-06*  ROOT  LOCUS  GAIN 


.133910-01 


,133910-01  BAX  •  -.26H135-C0  OAX  ■  ,991692-00 
.134539*01  EAX  *  -.641143-09 


HORIZ.  VELOCITY  PER  OELTA  CYCLIC 
PERTURBATION'S  ABOUT  INITIAL  VALUE* 
SDO  ■  -.346471-06 
ROOTS  (COMPLEX  FORM) 

-.2656*000  .nooo 

,6926*001  .0000 

-.9719*001  .0000 


.  -.265616-00  1/TSD2  »  .492611*01  l'Tsr>  ’  ^I1961*01 

,  GAIN  ■  -.305282*02*  ROOT  LOCUS  CAIN  •  ,165571-00 


.165571-00  BSD  *  .509463-00  CSD  ■  110173*02 

-.316442*01 
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WATP  OF  CL  1  MR  PE1'  PEL^A  CYCLIC 

CL.YB 

ROOTS  (COMPLEX  FORM) 

-.1043*001  *2225 

. 6675*001  *2222 

,1439+002  ^QOC 

««4§Ai+0l  1/TH02  ■  .667579+01  1/TM03  ■  .143933*0* 

l  ,0CUB  C.N  .  -133911-01 

»HD  i  ••133911*01  ««n  •  .«n3l-0C  0-0  •  -991.92-00 

0H0  *  -.134339+01 

VELOCITY  PERTUR0»T|ONS  PARALLEL  TO  I‘  ITUL 

FLIGHT  PATH*  RUE  TC  OELTA  CYCLIC 
PERTURBATIONS  ABOUT  INITIAL  VALUPi 
USTABO  ■  . 730242+0? 

ROOTS  (COMPLEX  FORM ) 

-.1043+001  *0000 

, 6673*ooi  *2222 

,1439+002  'C000 

1/To!c .  *  cl  i  N°iS‘  U*i  *7**is“  Roevt*  %  iTi&io:1.4!5”1 0 

,u.  !  .133910-01  HUS  ■  -25B1B5-00  fu»  ■  .9»1*«-00 

DUS  ■  .134339+01 

VELOCITY  PtHTU.b.T.O-'*  «H*6''0tWL.»  TO  !‘i!TUL 
FLIGHT  path.  PUE  I9.r>PLT*  CYCLIC 

PERTURBATIONS  ABOUT  INITIAL  JAI-U.* 

«STAB0  ■  O.P#  POSITIVE  FOP  DOWN 

ROOTS  (COMPLEX  FORM) 

-.2856+000  ‘2222 

.6928+ooi  *2222 

-.9719+001  •f’OOO 

9I4A1A-00  1/TVS2  ■  .692811*01  l/T*S3  ■  -.*Tl961*0< 

l/TS!c.  oI'.n”  ‘30«4-o5!  HOOT  LOCUS  Ul*  .  ••  1.3571-00 

.  -.1,5571-00  BUS  •  -.50,., 3-00  C,«  •  .110173.0* 

QWS  ■  ,318442*01 
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transfer  puncT!0’S  for  -~':v  ayrs  yr  -.none  -'Forces 
PRO1'*  PRIG!  <i L  f*?5v  ttr$, 

RESPfc'CTJvF  V,  v,  4m:  i  ^  tS’a'.TPS  FRO-  AIRPLANE  C.G 
Tg  ORIGIN  OF  &ycs  are# 

L*  •  .170007  l.V  «  -.OOP''  A*  D  LZ  •  -.0500 

BUN  NO,  16  MU-'EKATOR  t >JARACTF"lRTte«:  POR  '•VCLJC 


y  axis  velocjtv  pgo  rtuTA  r.vcuc 
PERTUBPATJONS  ABOUT  IMTJal  VAlJF, 

up  ■  .11:001 

ROOTf  (COUPLE*  FOR") 

-.2*93*000  .?0P0 

•#1323*001  .:orr 

#9031*002  .tcoo 

1/TUB&  ■  -# 2*9373-00  1/Tyh2  •  -.132377*01  1/Ti>7  »  .903*09*07 

0#C#  CAIN  ■  -.302762*02.  ROOT  lOC.  e  5At*  ■  ,1**03000 


AUB  •  #1**000-00  8U9  »  -#*C*2ftP*Cl  oga  *  -,i33»96*C? 

OUB  ■  -#319I»1«*01 

7  AVIS  VEUCCITV,  PEP  -EI.TA  CvfL!c 
PEBTuABATIONS  aE'm*  JMMAu  VAI  J»  . 

*0  •  .?9rn*''?#  posjtj vF  ?c  ' 

BOOTS  ICOMPLf*  FfiR'*i 
.*7*9*000  .“Op? 

-.4731*000  -.34*fJ*CC? 

-.4731*000  .3%*0*0r 


2 MB  •  .772427-00  .MS  ■  .*1793?-;?  1/T^K  ■  .479551-00 

O.C.  CAIN  ■  .142429*02#  Bf  pT  tOC.  «  SAP*  •  -  .9*391?, *21 

AWB  ■  -.9*3910*01  BWfc  ■  -.19*23**01  ?'*  ■  ,1997*A*31 

DVB  ■  #14*9*3*01 


X  AVI*  aCCElCBatjo*  ,ax#RE-  “EiTa  -*r.u!C 
PIBTUBBATI0P4  Afny?  |M*!Al  VA l gC  # 

AXO  •  O.C 

BOOT*  (COMPLEX  W> 

#1*2**000  .3792T0- 

#lB2t*0C0  -.3792*50:  o^OVJW'' 

-.9733*000  -,*m:-C?6  HO' 

-.27*7*001  -.l"?l-r24 


VAX  •  .417444-00  ZAX  •  -.43*174-0? 

1/TAXI  ■  -.9733*7-00  1/TAX2  *  -,?797*A*P1 

O.C.  CAIN  «  .443244-02.  «r?CT  lOCl'B  5*1*  *  .JAAPO*-?* 

AAX  •  .1**000-00  BAX  •  .497204-50  2AV  *  . 90l4*C-Cl 
OAK  •  .1*1409-03  h AX  ■  .4*2397-01 
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WAZ  i 
i/rm  ■ 

D  •  C  • 

MZ  ■  - 
Oil  ■ 


1/TUIl 

O.C. 

AUS  ■ 

out  •  - 


zws  ■ 

o « c  • 

AWS  *  - 
OWt  * 


Z  AXIS  ACCELERATION, AZ.PFO  DELTA  cyclic 
PERTURBATIONS  about  INITIAL  VALUI- • 


AZO  ■  0.0 

ROOTS  (COMPLEX  FORM) 

,1309-002  .*405-023 

,3951*000  .9975-041 

-,4645*000  -.4151*000 


-.4645*000  .4151*000 


.623072-00  ZAZ  8  .745627-00 

.130903-02  1/TAZ2  «  ,395125-00 

CAIN  »  -.195030-01.  ROOT  LOCUS  CAIN  *  -.5*3510*01 

,583510*01  BAZ  8  -.194032*01  CA7  »  .964251-00 

,134668*01  EAZ  8  -.203437-02 

VELOCITY  PERTURBATIONS  PARALLEL  TO  INITIAL 
FLIGHT  PATH,  cue  TO  HFlTa  evCLir 
PERTURBATIONS  ABOUT  INITIAL  value. 

USTABO  •  .230242*02 

ROOTS  (COMPLEX  FORM) 

-.2813*000  .0000 

,6928*001  .0000 

-.9642*001  ,0000 

■  -.281536-00  1/TUS2  *  .692855*01  1/TUS3  8  -.964222*0* 

CAIN  «  -.299317*02,  ROOT  I.OCUS  CAIN  8  ,166000-00 

.166000-00  BUS  *  .497204-00  CUS  8  -.109631*02 

.312220*01 

VELOCITY  PERTURBATIONS  PERPENDICULAR  TO  INITIAL. 

flight  path,  nur  to  delta  cyclic 

PERTURBATIONS  ABOUT  INITIAL  VALUE. 

WSTABO  ■  0.0,  POSITIVE  E0»  DOWN 
ROOTS  (COMPLEX  FORM) 

,6303*000  .0000 

-.4915*000  -.3864*000 

-.4913*000  ,3864*000 

.786137-00  WWS  8  .625260-00  1/T4S  ■  ,650555-00 

GAIN  ■  .142274*02,  ROOT  LOCUS  CAIN  8  -.5*3510*01 

.583510*01  BWS  8  -.194032*01  OS  *  .145059*01 

,148407*01 


RUN  NO,  LA 


transfer  functions  FOR  stability  axes# 

ORIGIN  AT  AIRPLANE  C»G. 

NUMERATOR  CHARACTERISTICS  FOR  COLLECTIVE 


theta  per  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE# 
THO  »  9000*02 

ROOTS  (COMPLEX  FORM) 

-*1369-001  *0000 

-,4697+000  .0000 


1/TTH1  ■  -.136979-01  1/TTH2  ■  -,469716-00 
O.C#  GAIN  ■  -.334340-02.  ROOT  LOCUS  GAIN  ■ 


-.591000-01 


ATM  •  -,551000-01  BTH  »  -.277361-01  CTH  »  -.369615-03 


X  AXIS  VELOCITY  PER  DELTA  COLLFCTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUF# 

UO  ■  .2502+02 

ROOTS  (COMPLEX  FORM) 

.1205+000  .7232+000 

.1205+000  -.7232+000 

-.8270+000  -.3235-030 

2UB  ■  -.164361-00  WUB  •  .733195-00  1/TUB  ■  -.827069-00 

O.C.  GAIN  «  -.313233+02.  ROOT  LOCUS  GAIN  •  -.739571+01 

AUB  ■  -.739571+01  BUB  *  -.433427+01  CUB  ■  -.250151+01 
DUB  •  -.326622+01 

Z  AXIS  VELOCITY.  V.  PER  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE# 

WO  ■  *0000  »  POSITIVE  DOWN 

ROOTS  (COMPLEX  FORM) 

-.3614+000  -.1138+001 

-.3814+000  .1138+001 

-.7236+000  .1343-026 

ZWB  •  .  .317760-00  WWB  ■  .120047+01  1/TWB  •  -.723610-00 

O.C.  GAIN  »  -.146340+02.  ROOT  LOCUS  GAIN  •  -, 146381+01 


AWB  •  -.146581+01  BWB  ■  -.217898+01  CWB  ■  -.292164+01 
OWB  «  -.152857+01 
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Z  AXIS  ACCELERATION. AZ.pF.9  delta  collective 
PERTURBATIONS  ABOUT  INITIAL  VALUE# 

AZO  «  0.0 

ROOTS  (COMPLEX  FORM) 

.1274*000  7156*000 

.1274*300  .7156*000 

,1674-001  -.5546-031 

-.6194*000  - . 5854-031 

WAZ  *  .727064-00  ZAZ  *  -.175231-00 

1/TAZ1  *  .187445-01  1/TAZ2  s  -.019424-00 

D.C.  CAIN  «  .114097*00.  ROOT  LOCUS  CAIN  »  -.146501*01 

AAZ  *  -.146561*01  BAZ  *  -.000146-00  CA7  «  -.453292-00 
DAZ  *  -.626153-00  t  AZ  *  .119016-01 


X  AXIS  ACCELERATION. AX. TER  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE# 

AXO  «  0.0 

ROOTS  (COMPLEX  FORM) 

.1205*000  .7232*000 

.1205*000  -.7232*000 

.5014-010  .9763-031 

-.0270*000  .2054-030 

WAX  «  .733195-00  Z AX  *  -.104301-00 
l/TAXl  *  .501420-10  1/TAX2  *  -.627069-00 

D.C,  CAIN  ■  .150064-06.  ROOT  LOCUS  CAIN  »  -.730571*01 

A AX  ■  -.739571*01  BAX  *  -.433427*01  CAX  »  -.250151*01 
DAX  *  320822*01  EAX  *  .104070-09 

HORJZ.  VELOCITY  PER  DELTA  COLLECTIVE 

perturbations  about  initial  vaiuf# 

SDO  ■  -.346671-06 
ROOTS  (COMPLEX  FORM) 

.5320-001  .1259*001 

.5320-001  -.1259*001 

-.6522*000  ,2247-031 

ZSD  *  -.422056-01  WSD  *  .124057*01  1/TSD  «  -.052270-00 

D.C.  CAIN  *  ,145653*02.  ROOT  LOCUS  CAIN  *  .140501*01 

ASD  «  ,140501*01  BSD  *  .000146-00  CSD  »  .222751*01 

OSD  *  .151932*01 
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RATE  OF  CLIMB  PER  DElJA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE » 

MOO  i  -.250242+02*  POSITIVE  FOR  CLIMB 
ROOTS  (COMPLEX  FORM) 

•1205+000  .7252+000 

.1205+000  -.7212+000 

-*•270+000  -.9244-032 

2ND  •  -.104301-00  WHO  ■  .733195-00  i/TMp  ■  -, 027069-00 

O.C.  GAIN  ■  .315233+02*  ROOT  LOCUS  CAIN  ■  .735571+01 

AHO  ■  .735571+01  BHO  •  .433427+01  GMO  •  .250151+01 

OHO  •  . 321922+01 

VELOCITY  PERTURBATIONS  PARALLEL  TO  INITIAL 
FLIGHT  PATH*  HUE  TO  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

U8TAB0  •  .250242+02 

ROOTS  (COMPLEX  FORM) 

•1205+000  -.7232+000 

.1205+000  .7232+000 

-.0270+000  .5725-091 

2US  *  -.104301-00  BUS  ■  *733155-00  1/TU8  ■  *••27005-00 

O.C.  GAIN  ■  -.315233+02*  ROOT  LOCUS  GAIN  •  -.735571+01 

OUS  ■  -.739571001  BUS  •  -.033097+01  CUS  •  -.250151+01 
OUt  •  -.320022+01 


VELOCITY  PERTURBATIONS  PERPENOICULAR  to  INITIAL 
FLIGHT  PATH*  DUE  TO  OCLTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

WSTaSO  •  0.0*  POSITIVE  FOR  MOWN 
ROOTS  (COMPLEX  PORN) 

•5320-001  -.1259+001 

•5320-001  .1255+001 

-.0522+000  -• 300 1*032 

INS  •  *.422050-01  MBS  »  *120097+01  1/TBS  •  -.092270-00 

O.C*  GAIN  ■  -.145053+02*  ROOT  LOCUS  SAIN  ■  -.140501+01 

AWS  »  -• 140901+01  BBS  ■  •• 000140-00  (rfS  •  -.222751+01 
OBS  •  -.191932+01 
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* 

I 


i 


TRANSEpR  FUNCTIONS  FOR  BODY  AXES  UP  -.0000  DEGREES 

EM QM  ORIGINAL  E^OV  AXES. 

RESPECTIVE  X,  V*  A  NO  Z  DISTANCES  PRO"  AIRPLANE  C.G 
TO  ORIGIN  OE  AXFS  ARE. 

LX  »  .l7fl0*0?  LY  *  -.0Of)P  AkD  L2  »  -.0000 

RUN  NO.  L6  NUMERATOR  CHARACTERISTICS  POP  COLLECTIVE 


X  AXIS  velocity  PEP  delta  collective 
PERTURBATIONS  ABOIJT  INITIAL  value* 

UO  *  .1100*01 

ROOTS  (COMPLEX  FORM) 

-.5220*000  .1209*001 

-.5223*000  -.12*9*001 

-.6993*000  .2744-03J 


JUR  •  .396325-00  *UR  *  .131727*01  1/TUM  *  -.6P9345-00 

D.C.  GAIN  •  . 132541*3? *  ROOT  LOCUS  CAIN  •  .113930*01 


AUB  •  .113930*01  BUM  «  . 19*635*01  CUR  *  .2808*5*01 

DUB  •  .138255*01 


l  AXIS  VELOCITY,  W,  PER  OElTa  P OiLPCTlVE 
PERTURBATIONS  ABOUT  IMMAL  VALUE* 

HO  >  . 2500*02.  POSITIVE  OC*'N 

ROOTS  (COMPLEX  FORM) 

.1203*000  -.7*95*000 

.1205*000  .7695*003 

-.8479*000  .9244-031 

ZttR  ■  -.134768-00  WWW  •  .778907-00  I'TWf,  »  -.847935-00 

O.C.  GAIN  •  -.321369*02.  RftQT  LOCUS  GAIN  «  -.651630*01 


AWR  •  -.631630*01  an*  •  -.393432*01  ChR  «  -.262124*01 
OWt  ■  -.333223*31 


X  *xis  ACCELERiYICN.AX.PER  OElTa  rOi.LFCTI*'E 
PERTUROATJCNS  AB*'JT  INITIAI  vaiuf. 

AXO  ■  0.9 

ROOTS  (COMPLEX  F0«PJ 

.1293*000  -.7133*000 

.1293*000  .7139*000 

.2«26-OOl  .2060-031 

-.6173*003  .4303-031 


HAX  ■  .723195-03  2 ay  •  -,i7»3l3-?n 

1/T6X1  a  .242631-31  1/*AX«  <  -.•:73C9-:" 
O.C.  CAIN  •  -.1139*7*?';.  S-3T  iUCnS  CA!* 


MAX  ■  -AX  » 

FAX  •  -.ll^Pl-Ci 


VU 


i 


AAX  ■ 
OAX  • 


.113930*31 

.491008-00 


a  .11 3930*31 

,T4?»94.J« 


Z  AXIS  ACCELERAT 1  OK » A7  ,f:kK  ^rl.TA  COLLECTIVE 

perturbations  /if-ni  t  initial  valit# 

A/0  «  0.0 


'TOOTS  (COMPLEX  POM' 
. l?55*Q0Q 
. 1255*000 
.1579-003 
-.5488*000 


?*'«ft*rJC>‘' 

7A_iA*lO.? 

^214-031 

.••3?r-03i 


WA2  «  .  773902-00  ZA7  «  -.1  622*3-;)? 

1/TAZ1  «  ,157915-03  1/TAZ2  *  -.84*674-30 

O.C.  CAIN  *  .501544-02.  ROOT  LOCOS  GAIN  »  -.6*1630*01 

AAZ  ■  -.651630*01  BAZ  ■  - . 3*9371*01  C*Z  •  -.251273*01 
DAZ  ■  -.331257*01  EAZ  *  .523165-03 

VELOCITY  PERTUMMT TON'S  PARALLEL  TO  INITIAL 

flight  path,  rut  to  delta  collective 
PERTURBATIONS  about  INITIAL  valuf* 

.USTABO  «  .25024 2*0? 

ROOTS  < COMPLEX  FORM) 

.4731-001  .13P3*CC1 

.4731-001  -.1383*001 

-.6290*000  -.5176-030 

ZUS  «  -.341782-01  WUS  •  . 13' 430*01  1/TUS  «  -.6?903l-00 

O.C.  GAIN  •  .131655*0 2*  ROOT  LOCUS  GAIN  *  ,113930*01 

AUS  ■  .113930*01  BUS  »  .608848-00  CUR  •  ,211540*01 

DUS  •  ,137331*01 

VELOCITY  PERTURBATION  PERPENDICULAR  TO  INITIAL. 

FLIGHT  path,  OUF  to  DELTA  COLLECTIVE 
PERTURBATIONS  ABOUT  INITIAL  VALUE* 

WSTaBO  •  n.n,  POSIT! VF  FOR  DOWN 
ROOTS  < COMPLEX  FORM) 

.1242*000  -. 7697*00? 

.1242*000  .7697*00') 

-.8461*000  -.1741-03? 

|WS  ■  -.159418-00  WWS  *  .779691-00  l/TWS  «  -.846127-00 

O.C.  GAIN  •  -.321330*02.  ROOT  L OC*  •=  GAIN  *  -.651630*01 

AWS  ■  -.651630*01  PW5  *  -.3F«371*C1  C%s  s  -,?59;)72*01 
DW«  •  -.335163*01 


VI.  DERIVATIVES  AND  TRANSFER  FUNCTIONS  FOR  SIKORSKY  S-S8 


nracDucnor 


Derivatives,  eigenvectors,  residues,  and  transfer  functions  were 
calculated  for  the  S-58  in  the  flight  conditions  shown  by  the  following 
tables.  Note  that  is  the  total  speed,  not  the  horizontal  component* 


TABLE  I 


S-58  FLIGHT  CONDITIONS «  SPEED  AND  DESCENT  RATE 


»BlSKnot* 

20 

4o 

60 

100 

Rate  of 

0 

0 

0 

0 

Descent 

-7*5 

-7.5 

-7*5 

-7.5 

-7.5 

fps 

-15.0 

-15-0 

-15.0 

-15-0 

-15.0 

-22*5 

-22.5 

-22*5 

-22*5 

-22.5 

At  low  speeds  the  maximum  descent  rate  corresponds  roughly  to  the 
predicted  boundary  of  the  vortex-ring  state. 

In  terms  of  descent  angle,  the  flight  conditions  are  as  follows: 


vns  Knot* 

0 

20 

4o 

60 

100 

Descent 

0 

0 

0 

0 

0 

Angle 

-90 

-12.8 

-6*35 

-4.12 

-2.54 

7 

-90 

-26.1+ 

-12.8 

-8.5 

-5.10 

Degrees 

-90 

-41 .8 

-19*4 

-12.8 

-7.65 

Because  of  space  considerations ,  it  was  impracticable  to  present 
the  results  of  the  calculations  for  all  the  above  flight  conditions* 
Therefore,  this  part  presents 

(1)  Derivatives  for  all  the  above  flight  conditions 
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(?)  Numerators  of  the  transfer  functions  relating  u,  v,  w, 
p,  q,  and  r  to  longitudinal  and  lateral  cyclic  pitch, 
mein  rotor  collective  pitch,  and  tail  rotor  collective 
for  speeds  of  0,  20,  4o,  50,  and  100  knots  in  level 
flight  and  22.'')  fps  descent. 

(s)  Eigenvalues  (transfer  function  denominator  roots)  for 

the  above  flight  conditions .  Those  not  listed  here  are 
included  in  Chapter  VI,  Table  XV,  which  tabulates  the 
eigenvalues  for  all  the  flight  conditions. 

(4)  Derivatives  and  eigenvalues  for  22.5  fps  rate  of  descent 
at  y  =  -  18.5  degrees  and  7  =  -  90  degrees  calculated  with 
static  tip  loss  factor  (i.e.,  no  cyclic  variation)  to 
provide  a  basis  for  comparing  the  effect  of  dynamic  tip 
losses  on  the  derivatives. 

VmmiAvm  SiMUOSjOU. 

In  addition  to  derivatives,  residues  and  eigenvectors  were  also 
calculated  and  are  quoted  in  the  main  text  of  the  report  where 

appropriate.  For  space  reasons  these  are  not  presented  here;  however, 
if  required,  they  can  be  generated  from  the  transfer  functions.  Hie 
residue  corresponding  to  an  eigenvalue  located  at  s  =  a  +  Jb  is  obtained 
by  substituting  s  =  a  +  jb  in  the  factored  transfer  direction  with  the 
factor  corresponding  to  the  eigenvalue  removed.  The  eigenvectors  sure 
obtained  by  taking  the  ratio  of  the  required  numerators  evaluated  at  the 
appropriate  denominator  root,  as  with  the  0/p  commonly  used  as-  a 
handling  qualities  parameter. 

Explanation  of  the  Print-Out  Format 

The  print-out  is  as  self-explanatory  as  possible;  however*  the 
following  items  require  some  comment. 

Stability  Derivative  Matrices 

The  stability  derivatives  given  in  the  print-out  are  in  units  of 

lb- ft  and  lb,  per  unit  perturbation  quantity.  Note  that  this  differs 

from  equations  of  motion  cited  in  the  main  text,  where  derivatives  are 

quoted  in  terras  of  linear  or  angular  acceleration  per  unit  perturbation. 

To  convert  the  print-out  derivatives  to  this  form,  simply  divide  by  the 

mass  or  the  appropriate  inertia.  I  ,  I  ,  I  are  the  divisors  for  L,  M, 

x  y  z 

and  N  derivatives.  Both  the  derivatives  and  the  inertias  must  be  in  a 
consistent  axis  system.  The  inertia  tensor  quoted  on  the  print-out  is 
in  stability  axes,  as  are  the  stability  derivatives.  The  inertia  tensor 
is  defined  as 
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r  1 

-I 

-I 

X 

xy 

xz 

-I 

I 

-I 

yx 

y 

yz 

-I 

-1 

I 

L  zx 

zy 

z 

The  S 
C  ( 1 ) 
C(2) 
C(3) 
C(4) 


n  * 

-50  controls  are  denoted  as  follows  : 


=  0 


=  B 


=  A 


Is 


Is 


=  0 


oTR 


main  rotor  collective  pitch,  radians 
longitudinal  cyclic  pitch,  radians 
lateral  cyclic  pitch,  radians 
tail  rotor  collective  pitch,  radians 


The  trimmed  iteration  column  vector  contains  the  trimmed  values  of 
C(1),  C(2),  C(3),  C(4),  0,  and  $  (in  that  order X  where  0  and  <J>  are 
referred  to  overall  vehicle  axes  and  are  in  radians.  The  print-out 
also  lists  0  and  $  referred  to  stability  axes,  in  radians.  Because 
of  the  somewhat  arbitrary  definition  of  stability  axes  as  having  their 
x-z  plane  in  the  x-z  plane  of  the  overall  vehicle  coordinates,  this  $ 
is  not  exactly  zero;  however,  it  is  generally  negligibly  small.  Hie 
trimmed  bank  angle  of  the  helicopter  is  typically  about  one  degree. 


Frequency  is  measured  in  radians  per  second.  Very  small 
eigenvalues  are  usually  spurious  (due  to  computer  round-off  errors) 
and  should  be  set  equal  to  zero.  It  is  essential  to  check  the 
dimensions  of  all  transfer  functions  to  avoid  the  inadvertent  omission 
of  small  genuine  eigenvalues.  For  example,  transfer  functions  relating 
velocity  response  to  control  deflections  should  have  one  zero  less  than 
the  number  of  poles,  for  positional  response  the  difference  should  be  two. 


*  For  the  AH -56  (in  Part  VII), the  symbols  C(0,  C(2',  C(3),  C(M 
are  defined  differently  (see  Part  VII). 
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Transfer  Function  Nume rators 


The  print-out  shows  the  transfer  function  numerators  for  all 
controls.  The  response  quantities  are  denoted  as  follows: 

X(l)  X(2)  X(3)  X(4)  X(5)  X(6) 


Note  that  stability  axes  are  used.  Thus, for  90-degree  descent, u  is 
directed  vertically  downward  and  w  is  horizontal,  for  zero  pitch 
perturbation. 


Due  to  an  oversight,  the  print-out  shows  minus  the  correct 
sign  on  the  root-locus  gain*.  The  root-locus  gain  is  defined  as  the 
lead  coefficient,  Aq,  where  the  transfer  function  is  written  as 

A  sn  +  A  .  s"*1  +  A„  5  sn"2  + .  +A 

n-i  n-g  o 

sr  +  B  .  s1*-1  + .  +B 

r-1  o 

The  Bode  gain,  also  called  d.c.  gain,  is  defined  as  Aq/Bq 

provided  neither  of  these  terms  is  zero.  If  either  A  or  B  is 

o  o 

zero  the  Bode  gain  is  defined  as  the  ration  of  the  lowest  order 
nonzero  denominator  coefficient.  This  definition  of  Bode  gain 
is  not  foolproof  for  automatic  computation,  and  occasionally 
round-off  errors  will  cause  a  spurious  Bode  gain  to  be  printed  out. 
The  sign  of  this  gain  may  be  either  correct  or  incorrect,  but  the 
magnitude  is  usually  grossly  inaccurate.  This  situation  occurs  when 
the  magnitude  of  the  smallest  numerator  root  is  less  than  10 " '  times 
that  of  the  largest  numerator  root. 

Because  of  the  incorrect  sign  on  the  root-locus  gain,  the  sign 
on  the  d.c.  gain  is  also  incorrect,  apart  from  the  exceptional  cases 
noted  above. 


This  error  has  been  corrected  on  all  transfer  functions,  eigen¬ 
vectors,  and  residues  quoted  in  the  main  text. 
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SIKORSKY  S-56  HELICOPTER  JUNE  2  1*70  MOSTAS*!  DERIVATIVES 
CASE  1  SPEED*  67. «  FT/SEC.  H-D0T«-22.5PT/SFC,  GAMMA«-16.S  OEC. 
GROSS  WEIGHT*  11867, LB.  SEA  LEVEL  QVNAHIC  TIP  LOSS  <YES> 


STABILITY  DERIVATIVE  MATRICES" 


U 

V 

W 

P 

Q 

R 

X 

-,4*23*02  - 

.3236-00 

-.6242*02 

-.6339*03 

•1266*04 

,416**03 

Y 

.3017-00  '  ’ 

.2306*02 

-.1639-00 

-.1123*04 

-.67l**03 

,6167*03 

z 

-.1121*03  - 

,9695-00 

-.1622*03 

.1751*03 

-.1944*03 

.5860*03 

L 

-.6326*02  - 

.2762*02 

-.1060*03 

-.1764*03 

-.6276*04 

.2989*04 

M 

.*627*02 

.77*6*01 

.2134*02 

.9046*04 

-.2067*05 

-.26*1*04 

N 

-.2312*03 

,3074*03 

-.3316*03 

.1322*04 

,446**04 

-.14*1*05 

U  DOT 

V  DOT 

W  00T 

P  COT 

Q  DOT 

R  DOT 

X 

-.5361-02  - 

.5514-03 

-.1557-01 

-.2257*02 

-.8242*01 

.7875*01 

Y 

.1063-01 

.6065-01 

.3036-01 

.6006*01 

-.2577*02 

-.4*63*01 

z 

,1736-02  - 

,1768-02 

.5266-02 

.102**02 

.3173*01 

-,3363*01 

L 

,3673-00  - 

,3*25-00 

.1100*01 

.2354*04 

-.3600*03 

6063*03 

M 

-.6773-02  - 

.2524-01 

.32*0-02 

.3625*03 

.264**04 

-,1262*03 

N 

-.1302-00  - 

.1*96*01 

-.4229-00 

-.6457*03 

.1169*03 

,3681*03 

G<  1) 

C<  2) 

C<  3) 

C(  4) 

X 

-,314**03  - 

.6276*03 

.1566*05 

-.12*5*02 

Y 

,2363*03 

,1210*05 

,632**03 

.3755*04 

Z 

-.6256*03 

.2134*03 

.8377*04 

- . 1469*02 

L 

,22*4*05 

.1667*06 

.1532*05 

-.2447*05 

M 

,5441*05 

.6936*04 

-.1616*06 

-.6670*03 

N 

,3*46*05  - 

.6045*05 

.2016*05 

-.1234*06 

THE  INERTIA  TENSOR 

• 

8127*04  -. 

19*6-06 

5776*04 

*  t 

1*96-06 

2730*05 

5953-07 

9 

5778*04 

5*53-07 

2086*05 

TRIMMED 

VELOCITIES 

WITH  RESPECT  TO  OVERALL  VEHICLE 

REFERENCE 

AXES- 

U 

V 

W 

P 

0 

R 

,6323*02  - 

.6965-09 

.2443*02 

-.0000 

.0000 

-.0000 

TRIMMED 

ITERATION  COLUMN  VECTOR,  TE* 

0 

+ 

.1779-00  - 

.5203-02 

.3423-01 

.1035-01 

.3031-01 

-.8211-03 

STABILITY  AXIS  SYSTEM  EULER  ANGLES-  TwETi*  -.3363-00  Pm!  -.6700-03 
AIRCRAFT  INERTIAL  SPEED*  .6780*02 
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DENOMINATOR  CHARACTERISTIC 
ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1341-07 

.0000 

-.3367*01 

.0000 

-. 1041*00 

.0000 

-.1198*01 

•  0000 

-.4160-00 

.0000 

.1133-01 

.2982-00 

.1133-01 

-.2982-00 

-.2433-00 

.9242-00 

-.2433-00 

-.9242-00 

•  0000 

.0000 

.0000 

.0000 

.0000 

.0000 

numerators 

(NOTE-  NUMERATOR  ROOTS  LESS  Than  l.OE-7  TIMES  THE 
LARGEST  NUMERATOR  ROOT  ARE  NOT  INCLUDED  IN  THE  BODE  GAIN), 


X(  l)-TO-C<  1)  NUMERATOR 
ROOT  LOCUS  GAINb  .6561*02 
BODE  GAIN  •  -.6420*03 

ROOTS 


REAL 

imaginary 

PART 

PART 

-.7130-01 

.0000 

-.3639*01 

.0000 

-.3683-00 

.9923-00 

-.3683-00 

-.9923-00 

',1430-01 

.9336-00 

.1630-01 

-.9336-00 

-.3321-00 

.0000 

-.4637-08 

.0000 

.0000 

•  0000 

.0000 

.0000 
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X<  2>-T0-C<  1)  NUMERATOR 

ROOT  LOCUS  CAIN*  - 

.5038-00 

BODE  CAIN  *  #2245*03 

HOOTS 

t 

REAL 

imaginary 

PART 

PART 

,3942-01 

.0000 

.1776*03 

.0000 

,1702-01 

.3954-00 

.1702-01 

-.3954-00 

-.1026*02 

.0000 

- . 2^19*01 

.0000 

-.5005-00 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

1 

.0000 

X<  3>-T0-C(  1)  NUMERATOR 

ROOT  LOCUS  GAIN* 

.2239*03 

BODE  CAIN  *  -.1996 

-04 

ROOTS 

REAL 

imaginary 

PART 

PART 

-.2255-05 

.0000 

-.5633*01 

.0000 

-.3662-00 

.9546-00 

-.3662-00 

-.9546-00 

-.3464-00 

.1043*00 

-.3484-00 

-.1043*00 

.3269-00 

.0000 

-.5532-02 

.0000 

.0000 

.0000 

.0000 

. 

.0000 

l4l 

X<  4>-T0-C<  D  NUMERATOR 


ROOT  LOCUS  GAIN*  -. 2487^01 
90DF.  GAIN  *  . 61A 3+01 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.9305-07 

.0000 

-.2344-06 

.0000 

-.2284-00 

.  2808*01 

-.2284-00 

-.2808401 

.8034-01 

.4316-00 

.8034-01 

-.4316-00 

-.7144-00 

.0000 

-.4338-00 

.0000 

-.1858-00 

.0000 

.2142-07 

.0000 

XC  3>-T0-C<  1>  NUMERATOR 
ROOT  LOCUS  GAIN*  -.2220403. 
BODE  GAIN  *  -.1329-01 

ROOTS 


REAL 

imaginary 

PART 

PART 

,1932-01 

.0000 

-.4913-01 

.2038-01 

-.4913-01 

-.2038-01 

-.6037401 

.0000 

-.2276-00 

,  1084*01 

-.2276-00 

-. 1084*01 

-.6031-00 

.3000 

.0000 

.0000 

-.3260-07 

.1578-07 

-.3260-07 

-.1578-07 
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x<  6>-T0-C<  1>  NUMERATOR 
HOOT  L0CU5  GAIN*  -.114n+0l 
BODE  GAIN  «  .1756+02 

ROOTS 


REAL 

IMAGINARY 

PART 

HART 

* 1263-OC 

.3742-00 

.1263-00 

-.3742-00 

-.1192+00 

.4574-00 

-.1192+00 

-.4574-00 

-.1356+02 

.0000 

-.23/3+01 

.0000 

-.4694-00 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

X(  l)-TO-C(  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  .5302+01 
BODF  GAIN  *  -. 4270*03 

ROOTS 


REAL 
PART 
.1664-06 
2275+02 
-.1*63-00 
-.1*63-00 
-.3144-00 
-.3144-00 
- • 3986-00 
-.4726-U1 
.0000 
.0000 


IMAGINARY 

PART 

.0000 

.0000 

.2796+01 

-.2796+01 

.8666-00 

-.6666-00 

.0000 

.0000 

.0000 

.0000 


143 


X<  2)-T0-C<  2)  NUMERATOR 
HOOT  LOCUS  CAIN*  -.3414402 
•OOC  CAIN  *  .1*07404 

ROOTS 


RSAL 

RANT 

•3137-01 

.3137-01 

-.2277-00 

• .372S402 

-.2244401 
-.S274-00 
-.0274-00 
•  0000 
•  0000 
.0000 


imaginary 

MART 
.27*4-00 
-.27*4-00 
.0000 
•  0000 
.0000 
••*74-00 
-.•S74-00 
.0000 
•  0000 
•  0000 


XC  3I-T0-CI  2)  NUMERATOR 
ROOT  LOCUS  CAIN*  -.2217401 
•OOE  CAIN  *  . 374*403 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.*777-01 

•  0000 

•3103-00 

••76S-00 

•3103-00 

-•S7M-00 

• 1310-00 

•3S4S-00 

•131S-00 

-•3S4S-00 

•1*31402 

• 1*32402 

.1*31402 

-•1*32402 

.2171-07 

.0000 

•  0000 

.0000 

•  0000 

•  0000 

XC  4>-T0-C<  2)  NUMERATOR 


ROOT  LOCUS  GAIK*  -.1149*02 
iOOf  GAIN  *  -.4401-OS 

ROOTS 


REAL 

IMAGINARY 

MART 

MART 

-.1494-00 

.0000 

-.2903-00 

.4203-00 

-.2903-00 

-.4203-00 

.4239-01 

.3404-00 

.4299-01 

-.3404-00 

-.9970-00 

•  0000 

-.4470-00 

•  0000 

•  0000 

.0000 

-.3920-04 

.0000 

.1131-0/ 

•  0000 

X(  S)-TO-C(  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.1210*01 
BOOE  GAIN  *  -.2027-01 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.2409-01 

.0000 

-.4449-01 

.3423-01 

-.4449-01 

-.3423-01 

-.1911*02 

.0000 

-.3210-00 

,8708-00 

-.3210-00 

-.4708-00 

-.5710-00 

.0000 

-.3443-0/ 

.0000 

-.1372-07 

.0000 

.0030 

.0000 

1^5 


KC  4>-T0-C<  1)  NUMERATOR 


•OPT  LOfllfc  RAIN*  .1 959*0? 
BOOF  CAIN  •  •3249*02 

BOOTS 


REAL 

IMAGINARY 

PART 

PART 

.1923-01 

•  33*1-00 

•1923-01 

-.3391-00 

-.3139-00 

.0000 

-.1/14*01 

.0000 

-.4109-00 

•1044*01 

-.4109-00 

-.1044*01 

.7499-09 

.0000 

.0000 

•  0000 

.0000 

.0000 

.0000 

•  0000 

XC  ll-TO-CI  3)  NUMERATOR 
ROOT  LOCUS  CAIN*  -.4243*0? 
BODE  GAIN  *  .2130*04 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1943-07 

.0000 

-.3964-00 

.0000 

-.1121*00 

.0000 

-.3401-00 

,9943-00 

-.3401-00 

-.9543-00 

-.5623*01 

.nooo 

-.1261-00 

,2646*01 

-.1261-00 

-.2646*01 

.0000 

.0000 

.0000 

.0000 
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Ml  21-TO-CI  31  NUMERATOR 
MOOT  LOCUS  64 !*■  -.2)^91 

SOOI  G4|N  •  .2110-0? 

MOOTS 


MEAL 

MAST 

.9006-03 
••44*4*01 
-.4444*01 
•• 42/9*01 


-.4454-01 
-.4459-01 
.4421-08 
•4421-00 
•  0000 
•  0000 


IMAGINARY 

MAST 

•0000 

.10?1*02 

-•1071*02 

.0000 


•4325-01 
-.1521-01 
•52SS-00 
-.5255-00 
.0000 
•  0000 


X(  5)-T0-C(  5)  NUMERATOR 
MOOT  LOCUS  GAINS  -.22/6*02 
•OOF  GAIN  ■  -. 1291*04 

MOOTS 


meal 
part 
•4535-04 
.2112*02 
-.1091*00 
-.5537-00 
-.3337-00 
-.5620*01 
-.13/6-00 
-.1376-00 
•  0000 
.0000 


IMAGINARY 
PART 
.0000 
.0000 
•  0000 
.9500-00 
-.9300-00 
•  0000 
•3471-00 
-.3471-00 
•  0000 
•  0000 


X<  4>-T0-C<  3)  NUMERATOR 
ROOT  LOCUS  CAIN*  -.3230401 
BODF  GAIN  *  .5684-00 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.2519-01 

.5968-01 

.2919-01 

-.5968-01 

- • 7464*01 

.0000 

-.1391-00 

.1213*01 

-.1931-00 

-.1213*01 

-.7470-00 

.0000 

-.1792-00 

.0000 

-.2597-07 

.9256-07 

-.2397-07 

-.9296-07 

.0000 

.0000 

X(  5)-T0-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  .7268*01 
BODE  GAIN  *  -.1405-02 

ROOTS 


REAL 

imaginary 

PART 

PART 

-.2171-02 

.0000 

-.5627*01 

.0000 

-.3369-00 

,9611-00 

-.3369-00 

-.9611-00 

-.5711-00 

.0000 

-.1130*00 

.0000 

-.8417-02 

.0000 

-.1173-06 

.0000 

.2603-07 

.0000 

.0000 

.0000 
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X<  6>-TC-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  . 1018*00 
BODE  GAIN  *  -.7468-05 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.2769-01 

.6149-01 

.2769-01 

-.6149-01 

-.3457*02 

.0000 

-.32/3*01 

.0000 

.3248*01 

.0000 

-.9412-01 

.5737-00 

-.9412-01 

-.5737-00 

-.4623-05 

.0000 

.2268-07 

.0000 

.0000 

.0000 

X<  D-TO-CC  4)  NUMERATOR 
ROOT  LOCUS  GAIN*  .4488-00 
BODE  GAIN  *  .3671*02 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.2531-01 

.0000 

-.3425*02 

.0000 

-.6944-00 

,2499*01 

-.6944-00 

-.2499*01 

-.1155*01 

.0000 

.1052*01 

.0000 

-.4108-00 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 
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X<  ?>-TO-C<  4)  NUMERATOR 
ROOT  LOCUS  cm*  103**02 
BODE  GAIN  *  .4669*02 

ROOTS 


REAL 

part 

-.1299-01 
-.4/11*02 
-.4433*01 
- .1190*01 
.1311-01 
.1311-01 
-.4626-00 
.1064-06 
.0000 
.0000 


I  MAG  I  MARY 
PART 
.0000 
.0000 
.3000 
.0000 
.3204-00 
-.3204-00 
.0000 
.3000 
.0000 
.3000 


X<  3>-T0-C<  4)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.1479-00 
BODE  GAIN  *  -.4636402 

ROOTS 


REAL 

PART 

-.4320*07 

-.1329-00 

-.1329-00 

-.6336-01 

.1664*02 

.1664*02 

.2147*01 

-.1153*01 

.0000 

.0000 


IMAGINARY 

PART 

.0000 

.3652-00 

-.3652-00 

.0000 

.1750402 

-.1750402 

.0000 

.0000 

.0000 

.0000 
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X<  4)-T0-C<  4)  NUMERATOR 
ROOT  LOCUS  GAIN!*  -.4159401 
fSODE  G A  I \  s  -.2471  +  01 
ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.5431-08 

.cooo 

.32/9+01 

.0000 

.40/4-01 

.3361-00 

.40/4-01 

-.3361-00 

-.2021-00 

.0000 

-.1187+01 

.0000 

-.70/0-00 

.0000 

-.3318-00 

.0000 

.8439-11 

.0000 

.0000 

.0000 

X<  5)-T0-C<  4}  NUMERATOR 
ROOT  LOCUS  GAIN*  -.7041-01 
BOOE  GAIN  *  .6111-02 

ROOTS 


real 

IMAGINARY 

PART 

PART 

-.3779-01 

.4095-01 

-.37/9-01 

-.4095-01 

.3823-01 

.0000 

-.3134+32 

.0000 

-.1160+31 

.0000 

.1241+01 

.0000 

-.5769-00 

.0000 

- . 769 /-OB 

.  J000 

.1494-06 

.0000 

.2144-07 

.0000 
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X<  6>-T0-C<  4)  NUMERATOR 
ROOT  LOCUS  CAIN*  .7366*01 
BOOS  CAIN  *  -.7024*01 

ROOTS 


REAL 

IMAGINARY 

MART 

MART 

•6284-08 

.0000 

-.1192-07 

.0000 

-.3956*01 

.0000 

-,1190*01 

.0000 

-.4618-00 

.0000 

-.7622-01 

,3780-00 

-.7622-01 

.7429-01 

.7429-01 

.0000 


-.3780-00 

.3153-00 

-.3153-00 

.0000 
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SIKORSKY  S-58  HELICOPTER  JUNE  2  1970  M(>STAB*B  DERIVATIVES 
CASE  2  SPEEO*  22.5  FT/SEC.  H-00T«-22 .5FT/5EC.  GAMMA*-90.0 
GROSS  HEIGHT*  11867. lB.  SEA  LEVEL  DYNAMIC  TtP  LOSS  (YES) 


DEC  i 


STABILITY  DERIVATIVE  MATRICES 


U 

V 

W 

P 

0 

R 

x  - 

.6726*02 

.2947*01 

.1568*01 

,9084*03 

.7328*01 

-.6476*02 

Y 

. 5366-GO 

-.1380*02 

-.5472-00 

.2969*03 

-.6312*03 

.9857*03 

z  - 

.1261-00 

.5348-00 

-.6521*01 

.2677*02 

-.9326*03 

-.7332*03 

L  * 

. 1509*03 

.2375*03 

.1777*01 

-.8832*04 

-.4622*04 

.1538*04 

M  - 

,7498*01 

.2401*02 

-.1168*03 

.2832*03 

-.1770*05 

-.1062*03 

N  * 

.7610*01 

.1292*03 

.1556*02 

-.1516*04 

.1025*05 

-.1630*03 

u  dot 

V  DOT 

W  DOT 

P  DOT 

Q  DOT 

R  DOT 

X  - 

.1696-0? 

-.3994-02 

.1834-02 

.8935-01 

.1012*00 

.3574-01 

Y  - 

.3587-02 

.6660-01 

-.3854-04 

-.1750*01 

-.1669*02 

-.1013*02 

z  - 

,4236-02 

-.7059-03 

.7147-04 

-.3568-00 

.9810*01 

-.1660402 

L 

.7146-01 

-.2208*01 

-.8791-03 

.7833*02 

-.9969*02 

•2206*02 

M  - 

.1982-00 

-.1083*00 

-.8144-03 

-.7198*02 

.2670*04 

-.3252*03 

N 

.3937-00 

-.2911-00 

-.5499-02 

.1428*02 

.3264*03 

,2677*04 

cc  t> 

C<  2) 

C(  3) 

C(  4) 

X  - 

, 8788*05 

-.2871*03 

-.1932*03 

- , 1468*03 

Y  - 

.3506*04 

.1239*05 

.5760*03 

.4083*04 

z  - 

,2«57*0? 

.5843*03 

-.1239*05 

-.3081*02 

L 

. 1ft  07*06 

-.1350*04 

.5600*0A 

-.1354*06 

M 

.7028*04 

.1894*04 

-.1858*06 

-.6765*04 

N 

.1345*05 

-.1857*06 

-.1758*04 

-.1840*05 

THE  INERTIA  TENSOR 

.2307*05  -. 

1236*03 

6522*03 

- 

.1236*03 

2750*05  -, 

1819*02 

* 

.6522*03  -, 

1819*02  . 

5920*04 

TRIMMED 

velocities 

WITH  RESPECT  TO  OVERALL  VEHICLE 

REFERENCE 

AXES* 

u 

V 

w 

P 

R 

R 

- 

.8541-00 

-.6271-00 

.2248*02 

-.0000 

.0000 

-.0000 

TRIMMED 

ITERATION 

COLUMN  VECTOR.  TE- 

.2465-00 

-.1236-01 

.3864-02 

. 15C7-C0 

.3797-01 

-.2790-01 

STABILITY  AXIS  SYSTEM  EULER  ANGLES-  ThETa*  -.1571*01  PHI  -.'’•553-01 
AIRCRAFT  RERTIAL  SPEED*  .2250*02 


DENOMINATOR  characteristic 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.2450-00 

.1291-00 

-.2450-00 

-.1291-00 

.5427-01 

.4002-00 

.5427-01 

-.4002-00 

-.1769-00 

,4199-00 

-.1769-00 

-.4199-00 

-.4661*01 

.0000 

-.1051*01 

.0000 

.0000 

.0000 

.0000 

.0000 

.0090 

.0000 

.0090 

.0000 

NUMERATORS 

CNOTE-  NUMERATOR  ROOTS  LESS  than  1.0E-7  TIMES  THE 
LARGEST  NUMERATOR  ROOT  ARE  NOT  INCLUDED  IN  TMF  BODE  GAIN). 


X(  1 J-TO-CC  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  .2365*03 
•ODE  GAIN  «  -.7656*03 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1609*00 

.4346-00 

-.1609-00 

-.4346-00 

.53/2-01 

,4034-00 

.5372-01 

-.4034-00 

-.4665*01 

.0000 

-.1053*01 

.0000 

-.2273-00 

.ooon 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

15U 


X(  2)-T0-C(  D  NUMERATOR 
ROOT  LOCUS  GAIN*  .9713*01 
BOOE  GAIN  *  .2/48*03 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.5428-07 

.0000 

-.1510*02 

.0000 

-.1342*01 

.0000 

-.7540-00 

.0000 

-.4017-00 

.0000 

.1652-01 

.4606-00 

.1652-01 

-.4606-00 

.2781-00 

.0000 

.0000 

.0000 

.0000 

.0000 

X(  3>-TO-C<  D  NUMERATOR 
ROOT  LOCUS  GAIN*  .3589-00 
BOOE  GAIN  «  .2591*03 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1070*00 

.3242-00 

-.1070*00 

-.3242-00 

-.3937-00 

.0000 

-.1674*02 

.0000 

-.1902*01 

.1227*01 

-.1902*01 

-.1227*01 

.2352*01 

.0000 

.0000 

.0000 

.0000 

•  0000 

.0000 

.0000 

155 


X<  4)-T0-C(  D  NUMERATOR 
ROOT  LOCUS  GAIN*  -.71*5*01 
BODE  GAIN  ■  .3072*02 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.5476-0/ 

.8103-07 

.5476-07 

-.8103-07 

-.4022*01 

.0000 

-.1004*01 

.0000 

-.4002-00 

.0000 

-.1221*00 

.4430-00 

-.1221*00 

-.4430-00 

.7377-01 

.3936-00 

.7377-01 

-.3938-00 

.0000 

.0000 

XC  5J-T0-CC  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.2304-00 
BODE  GAIN  «  -.4377-03 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.5648-02 

.0000 

-.9453-02 

.0000 

.1*80*01 

.2732*01 

.1*00*01 

-.2732*01 

-.1049*00 

.3242-00 

-.1049*00 

-.3242-00 

-.3934-00 

.0000 

, 700*-lO 

.0000 

.2601-08 

.0000 

.0*19-08 

,0000 
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X<  6)-T0-C(  1)  NUMERATOR 
ROOT  LOCUS  GAIN;*  -.5614*01 
BODE  GAIN!  *  .5180-08 

ROOTS 


REAL 

imaginary 

part 

part 

-.1496-01 

.0000 

-.3924-00 

.0000 

.5630-01 

.0000 

.2548-00 

.0000 

-.0370*00 

.0000 

.1430-01 

.4646-00 

.1430-01 

-.4646-00 

.0000 

.0000 

.7/66-06 

.0000 

-.5339-07 

.0000 

X<  1)-TC-C(  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  .7852-00 
BODE  GAIN  «  .6293+03 


ROOTS 


REAL 

imaginary 

PART 

PART 

.3985-01 

.4217-00 

.3965-01 

-.4217-00 

-.6388-00 

.0000 

-.1615+01 

.0000 

.5232+01 

.0000 

-.7628-00 

.3166+01 

-.7626-00 

-.3166+01 

.0000 

.0000 

.oono 

.0000 

.0000 

.0000 
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X<  2>-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  CAIN*  -.351*402 
BOOE  GAIN  »  . 1889*0* 

ROOTS 


REAL 

PART 

-.2*47-00 

-.2047-00 

-.3577402 

-.14/94Q1 

-.0113-00 

,4*60-01 

.46*0-01 

.0000 

.0000 

.0000 


IMAGINARY 

PART 

,7773-01 

-.7775-01 

.0000 

.0000 

.0000 

.42*5-00 

-.42*3-00 

.0000 

.0000 

.0000 


X<  3>-T0-C<  2>  NUMERATOR 
ROOT  LOCUS  GAIN*  -.4512401 
BOOE  GAIN  >  .4*05403 

ROOTS 


REAL 

PART 

-.2279-01 
-.2279-01 
-.2379-00 
-.3419-00 
-. 2*33402 
-.2432401 
-.2452401 
.0000 
•  0000 
.0000 


IMAGINARY 
PART 
.2976-00 
-.2976-00 
.0000 
•  0000 
•  0000 
,6073-00 
-.0073-00 
,0000 
.0000 
.0000 
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X<  4)-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  CAIN*  .1749*01 
BODE  GAIN  *  .3999*02 

ROOTS 


REAL 

imaginary 

PART 

PART 

-.1771-00 

.0000 

,4070-01 

.4234-00 

.4070-01 

-.4234-00 

-.63*3-00 

.0000 

-.2337*01 

.7716-00 

-.2337*01 

-.7716-00 

.2236*01 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

X(  3>-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.7840-00 
BODE  GAIN  •  -.4*21-03 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.4673-02 

.0000 

-.6712-02 

.0000 

-.3243*02 

.0000 

-.2032-01 

.2977-00 

-.2032-01 

-.2977-00 

-.3429-OC 

.0000 

-.2379-00 

.0000 

- . 23" 6-0  7 

.0000 

.0000 

.0000 

-.1327-07 

.0000 
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X<  6>-TC-C<  2)  NUMERATOR 
ROOT  LOCUS  GAIK*  .5734+02 
BODE  GAIN  *  .6689-02 

ROOTS 


REAL 

PART 

.9608-02 

-.1212-01 

-.2892-00 

-.2892-00 

-.8182-00 

.4663-01 

.4663-01 

.4249-08 

.0000 

.0000 


IMAGINARY 

PART 

.0000 

.0000 

.6263-01 

-.6263-01 

.0000 

.4263-00 

-.4263-00 

.0000 

.0000 

.0000 


X<  1)-T0-C(  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  .5263-00 
BODE  GAIN  *  . 6502*02 

ROOTS 


WEAL 

PART 

.1377-01 
.1377-01 
- • 5610*01 
-. 2103*01 
, 2883*01 
-.3298-00 
-.3298-00 
.  0000 
.0000 
.0000 


IMAGINARY 

PART 

.1846-00 

-.1846-00 

.0000 

.0000 

.0000 

.1116+01 

-.1116+01 

.0000 

.0000 

.0000 


X(  2>-TC-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.19/7*01 
BODE  GAIN  *  .2/99*03 

ROOTS 


REAL 

IMAGINARY 

part 

part 

.1497-01 

.2199-00 

.1497-01 

-.2199-00 

.3006-00 

.6803-01 

.3006-00 

-.6803-01 

.1197*02 

.1095*02 

.1197*02 

-.1095*02 

.1494*01 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

Xt  3J-T0-CI  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  .3375*02 
BODE  GAIN  *  1521*0 A 

ROOTS 


REAL 

imaginary 

PART 

PART 

-.1323-00 

.4662-00 

-.1323-00 

-.4662-00 

-.2325-00 

.1276-00 

-.2325-00 

-.1278-00 

-.4936*01 

.0000 

-.2544401 

,7798-00 

-.2544*01 

-.7798-00 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

l6l 


XC  4>-TG-C<  3)  NUMERATOR 

ROOT  LOCUS  CAIN*  - 

.1976-00 

BODE  CAIN  *  .6745*01 

ROOTS 

REAL 

imaginary 

PART 

PART 

•.1090-02 

.2137-00 

-*•090-02 

-.2137-00 

-.1895-00 

.0000 

-.4989401 

.2401401 

-.4989401 

-.2401401 

-.3/23-00 

.1228401 

-.3/23-00 

-.1228401 

-.2235-07 

•  0000 

.2339-07 

.0000 

.0000 

•  0000 

X<  3>-T0-C<  3)  NUMERATOR 

ROOT  LOCUS  GAIN* 

.7466401 

•OOE  GAIN  •  -.7829 

•04 

ROOTS 

REAL 

IMAGINARY 

PART 

PART 

.4849-03 

.0000 

-.4910401 

.0000 

-.1313-00 

.4664-00 

-.1313-00 

-.4664-00 

-.2329-00 

.1276-00 

-.2329-00 

-.1276-00 

.3329-02 

.0000 

-.2946-07 

•  0000 

-.1239-07 

.0000 

-.3333-07 

•  0000 

162 

r 

I 

I 

! 


X(  6>-T0-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN1  .1295*01 


BODE  GAIN  *  .1162-02 


ROOTS 


REAL 

PART 

.4661-07 

.4661-07 

-.1850*02 

-.3082-00 

-.3082-00 

-.1349-01 

-.1349-01 

-.1370-01 

.9*95-02 

.1090-08 


IMAGINARY 

PART 

.1031-06 

-.1031-06 

.0000 

.4230-01 

-.4230-01 

.2206-00 

-.2206-00 

.0000 

.0000 

.0000 


X<  1 )-TO-C(  4)  NUMERATOR 


ROOT  LOCUS  GAIN*  .4061-00 


BOOE  GAIN  ■  -.1736*03 


ROOTS 


REAL 

PART 

.7681-01 

.7681-01 

-.1093*00 

-.1093*00 

-.3386*02 

-.5034*01 

-.1085*01 

.0000 

.0000 

.0000 


imaginary 

PART 

.3692-00 

-.3892-00 

.4198-00 

-.4198-00 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 


163 


X<  2>-T0-C(  4)  NUMERATOR 
ROOT  LCCUS  GAIN*  -.1131+0? 
BODE  CAIN  *  - .  5  .'73  +  01 

ROOTS 


REAL 

part 

.14*4-01 

13*59  +  01 
-.7772-00 
.7051-02 
.7051-02 
-.1410-00 
,0000 
.0000 
.0030 


IMAGINARY 

PART 

.0000 

.0000 

.0000 

,0000 

.4364-00 

-.4364-00 

,0000 

,0000 

.oooo 

.0000 


X<  3)-T0-C<  4)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.2677-00 
BODE  GAIN  *  -.7818+02 

ROOTS 


REAL 

IMAGINARY 

part 

PART 

-.1726-00 

.0000 

- • 3103+02 

.0000 

-.2091+01 

.1214+01 

-.2091+01 

-. 1214+01 

.1099+01 

.0000 

-.1300-00 

,3031-00 

-.1300-00 

-.3031-00 

.0000 

.0000 

.coco 

.0000 

.onoo 

,0000 

164 


X(  4)-TC-C<  4)  NUMERATOR 
ROOT  LOCUS  GAIK*  .6394401 
BODE  CAIN  *  1254*02 

ROOTS 


Rr  al 

IMAGINARY 

part 

PART 

-.9/01-10 

.0000 

-.4599401 

.ooor 

-.10911401 

.ocor 

-.ll3a*0C 

.4166-00 

-.113*400 

-.4166-00 

.72H2-01 

.3656-20 

. /2«?-01 

-.3856-00 

-.1*29-00 

.0000 

.2114-09 

.oonn 

.0000 

.0000 

X(  5>-Tn-c<  4)  r.:UM£RATO-< 
ROOT  LOCUS  GAIL*  .1093-00 
BODE  GAIN  «  .141/-Q2 

ROOTS 


RFAL 

IMAGPiARV 

PART 

PART 

.5552-02 

.0000 

-.1036-01 

.0000 

.5/19*01 

.0000 

.1493*01 

.noon 

-.127.1-00 

.302W-0O 

-.1276-00 

-.3026-00 

-.1/19-00 

.nror 

•12H/-09 

.0000 

-.3496-0* 

.0000 

.5355-06 

.3000 

NOT  REPRODUCIBLE 
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XC  6)-T0-C<  numerator 

ROOT  LOCUS  CAIN*  .6944*01 
BODE  CAIN  •  -.2160-0? 

ROOTS 


REAL 

imaginary 

PART 

PART 

-.1080-0/ 

.3000 

.4419-07 

.0000 

-.1163+00 

•  0000 

-.7312-01 

.0000 

.4619-01 

.2740-01 

.4619-01 

-.2740-01 

-.8429-00 
.5710-02 
•  .5710-02 
.0000 


.0000 

.4389-00 

-.4389-00 

.0000 
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8IK0R8KY  8»5I  MIL! COPTER  JUNE  24  1970  M0STAB-B  DERIVATIVES 
CASE  S  SPIEO'1,0  FT/8EC,  M*00t«0.0  FT/SEC.  GAMMAO.O  DEC. 
GROSS  WEIGHT*  11947. LB.  SEA  LEVEL  DYNAMIC  T)P  LOSS  I  YES  8 

STABILITY  DERIVATIVE  MATRICES* 


U  V  W  P  0  R 


X 

-,7329*01 

*.7171*00 

.1414*00  *, 7410*03 

,8344*03 

-.2430*01 

Y 

,7441-00 

-.1241*02 

*.1400*01  *.I5I1«03 

*,7547603 

,2038*03 

Z 

-,3477*01 

*,1792*01 

•.1011*03  .2943601 

-.4149601 

,9798*03 

L 

i 1921*02 

-.1352*03 

*.1717*02  -.1525609 

-.1133605 

.1154*04 

M 

,10»9*03 

.2013*02 

*.1299*02  ,1151609 

-.1444605 

,4533*02 

N 

*, 4109*01 

.1777*03 

-.3322*02  *.2047*04 

-.1432*04 

-.7577*04 

U  DOT 

V  DOT 

W  DOT  P  DOT 

Q  DOT 

R  OOT 

X 

•,9429*04 

-.4511*04 

.4123-02  -.1599602 

-.1030*02 

.1042*00 

Y 

-.1739*04 

.7285*01 

*.1923*02  .1043602 

-.1401*02 

-.2479*01 

2 

,9429*04 

.7910*03 

.7219*03  .1713*00 

-.1554-01 

.2711-01 

L 

,2429*02 

.3249*00 

-.4901-00  .2498604 

-.3049*03 

*.2422*02 

M 

*,1090*01 

-.3799*01 

*.2231-00  .3045603 

.2484*04 

.3244*00 

N 

*,7773*03 

-,2419*01 

.3312*02  -.1414602 

-.3594*02 

.8218*02 

Cl  1) 

e<  2) 

Cl  3)  Cl  4) 

X 

,9190*01 

*,5447*03 

,1249*05  *,1513601 

Y 

-,1402*04 

.1245*05 

.9434*03  ,4444*04 

Z 

-,9702*05 

.1112*02 

*.1055*03  *, 5110601 

L 

-.1901*05 

.1904*04 

-.1037*04  .1994605 

M 

.3423*04 

-.9454*03 

*.19CB*04  *,2349604 

N 

.1992*04 

-.1749*04 

.4473*03  -.1483604 

THE  INERTIA  TENSOR 

S 

5921*04  ,0000  . 

4649*03 

9 

0000  ,2790605 

0000 

9 

4449*03  ,0000 

2306*05 

trimmed 

VELOCITIES 

1  WITH  RESPECT  TO  OVERALL  VEHICLE 

REFERENCE 

AXFS* 

U 

V 

W  P 

S 

R 

,4973*00 

-.0000 

,3870-01  -.0000 

,0000 

-.0000 

TRIMMED 

ITERATION 

COLUMN  VECTOR,  TE* 

.2479*00 

-.1532*01 

,5142-02  .1933-00 

,3869-01 

- .3656-01 

STABILITY  AXIS  SYSTEM  EULER  ANCLES*  THETA"  ,8074-05  PWJ  *,3653*01 
AIRCRAFT  INERTIAL  SPEED*  ,1000*01 
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denominator  characteristic 
ROOTS 


REAL 

IMAGINARY 

PART 

PART 

8784-01 

,4808-00 

-.8784-01 

-.4808-00 

.8304-01 

, 3667*00 

,8304-01 

-.3667*00 

-.2684-00 

,7918-01 

-, 2664-00 

*, 7918*01 

-.4481*01 

.0000 

• .1139*01 

,0000 

.0000 

,0000 

.0000 

.0000 

.0000 

.0000 

.0000 

,0000 

NUMERATORS 

(note-  numerator  roots  less  than  1.0E-?  times  the 

LARGEST  NUMERATOR  ROOT  ARE  NOT  iNGLUDED  IN  THE  BODE  GAIN), 


X<  l)-TO-C(  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  -,3390-00 
BOOE  GAIN  •  -.3728*03 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

2680-00 

.0000 

8626-01 

,3918-00 

8626-01 

-.3918-00 

4734*02 

.0000 

4874-00 

,1887*01 

4874-00 

-.1887*01 

1972*01 

.0000 

0000 

.0000 

0000 

,0000 

0000 

,0000 
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X<  2>-T0*e<  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  .4000*01 
BODE  GAIN  •  .2939403 

ROOTS 


REAL 

MART 

.2059-07 

-,7780-00 

-.7700-00 

.2047-00 

.5744-01 

.5744-01 

-.0025-00 

-.2077-00 

.0000 

*0000 


imaginary 

mart 

,0000 

.0040*01 

-.0040*01 

,0000 

,4410-00 

-.4410-00 

,0000 

,0000 

.0000 

.0000 


XI  3)-T0-C(  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  .2301*03 
BODE  GAIN  •  -.5005*03 

ROOTS 


REAL 

imaginary 

PART 

PART 

15*2-00 

.0000 

4475*01 

,0000 

1152*01 

,0000 

0737-01 

.4*55-00 

0737-01 

-.4*55-00 

*100-01 

.3005-00 

*100-01 

• .3005-00 

0000 

,0000 

0000 

,0000 

0000 

,0000 
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XC  4)-T0*C<  1)  NUMERATOR 
ROOT  LOCUS  CAIN*  .7432*01 
SOOE  CAIN  •  .3361-10 

ROOTS 


REAL 

PART 

.3922*03 

*.•606*00 

*.2168*00 

••8181*01 

.6306*01 

•6308*01 

.3063-00 

•.1088-0* 

••1162*06 

.3149*07 


IMAGINARY 

part 

•  oooo 

.0000 

•  oooo 

•  oooo 
.4400*00 

-.4400*00 

•oooo 

•oooo 

•oooo 

•oooo 


X<  9)-T0-e<  1)  NUMERATOR 
ROOT  LOCUS  CAIN*  -. 4899*01 
•ODE  GAIN  *  *. 1308*01 
ROOTS 


REAL 

PART 

-.3280-00 
••3280*00 
*.9670*01 
-.9670*01 
.9149*02 
,6216*00 
.4672-00 
,0000 
,0000 
•  0000 


IMAGINARY 

PART 

.888l«01 

••8661*01 

.3898*00 

*,3898*00 

,0000 

,0000 

•  oooo 

•  oooo 
•oooo 
.0000 
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%(  6>-T0*C<  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  -,6846*01 
BODE  GAIN  ■  ,3561*02 

ROOTS 


REAL 

PART 

.1103*00 

.1103*00 

-.5173*01 

*,5175*01 

-.4419*01 

*.1167*01 

-.3299*00 

.0000 

.0000 

.0000 


IMAGINARY 

PART 

.3509*00 

-.3509-00 

.4025-00 

-.4025*00 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 


X<  1)-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  .4075*01 
BODE  GAIN  ■  -.5259*03 


ROOTS 


REAL 

PART 

.6703-02 

.6703-02 

-.2596-00 

-.3575-00 

-.3213*02 

-.0231-01 

-.0231-01 

*.3047-10 

.0000 

.0000 


imaginary 

PART 

.3015*00 

-.3015*00 

.0000 

.0000 

,0000 

.2573*01 

-.2575*01 

,0000 

.0000 

.0000 
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X<  n-TO-C(  2)  NUMERATOR 
ROOT  LOCUS  CAIN*  -.3602*02 
BODE  GAIN  •  ,1750*04 

ROOTS 


REAL 

PART 

-.3009-00 

-.3009-00 

-.3361-00 

-.3361-00 

-.6690-00 

.6706-01 

.6706-01 

.0000 

.0000 

.0000 


IMAGINARY 

PART 

.5704-01 

-.5704-01 

,7275*01 

-.7275*01 

.0000 

,3662-00 

3662-00 

,0000 

,0000 

,0000 


X<  3)-T0*C(  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.6067-01 
BODE  GAIN  •  ,3746*03 

ROOTS 


REAL 
PART 
.7933-01 
,7933-01 
-, 7309-01 
-, 7309-01 
,3037*02 
.3037*02 
-.7198-00 
,3776-07 
.2302-07 
,0000 


IMAGINARY 

PART 

,3791-00 

-.3791-00 

,7600-00 

-.7600-00 

,2112*02 

-.2112*02 

,0000 

.0000 

,0000 

,0000 


17? 


X<  4)-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  CAIN*  -. 3928*02 
BODE  CAIN  *  -.3216-03 

ROOTS 


REAL 

imaginary 

PART 

PART 

,2298-03 

,0000 

-.8684-00 

.0000 

2926-00 

,6134-01 

-.2926-00 

• .6134-01 

,8719-01 

.3861-00 

,8719-01 

- , 3861-00 

-.2708-01 

.0000 

,3725-08 

,0000 

.0000 

,0000 

.0000 

.0000 

X<  5>-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.6893-00 
BODE  GAIN  •  -.1455*01 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1113-07 

.0000 

-.3966*02 

.0000 

-.2840-00 

,0000 

.2141-00 

,0000 

.3260-01 

.3253-00 

,3260-01 

-.3253-00 

-.3036-00 

.1485*00 

-.3036-00 

- , 1485-00 

.0000 

,0000 

.0000 

,0000 
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XC  6>-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  SAIN*  .1834401 
BODE  CAIN  *  • 3981*02 

ROOTS 


REAL 

PART 

-.27*5-00 

*.2178*01 

2178401 

-.7928-00 

.1267401 

,1381-01 

.8381-01 

.0000 

,0000 

,0000 


IMAGINARY 

PART 

.0000 

,1690401 

-,1490401 

.0000 

,0000 

.3859-00 

-.3859-00 

.0000 

.0000 

.0000 


X(  1 >-TO-C(  3)  NUMERATOR 
ROOT  LOCUS  SAIN*  -.3452402 
BODE  CAIN  *  .1709404 

ROOTS 


REAL 

PART 

-.2581-00 

-.2581-00 

-.2382-01 

-.2382-01 

-.4841401 

-.8148-01 

-.8148-01 

.0000 

.0000 

.0000 


imaginary 

part 

.7612-01 

-,7612-01 

.5243-00 

-.5243-00 

.0000 

.2673401 

-.2673401 

.0000 

,0000 

.0000 


17^ 


x<  2>-Y0-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.1820*01 
BODE  CAIN  •  .3128*03 

ROOTS 


REAL 

PART 

-.2100-02 

-.2100-02 

-.3061-00 

•.3061-00 


-.1490*02 

.4742-00 

.4742-00 

.0000 

.0000 

.0000 


IMAGINARY 

part 

*2272*00 

-.2272*00 

.6243-01 

-.4243*01 


.0000 

.5632*01 

-.5432*01 

.0000 

.0000 

.0000 


X(  3>-T0-C<  3)  NUMERATOR 
ROOT  LOCUS  CAIN*  .2857-00 
BODE  CAIN  «  -.4740*01 


ROOTS 


REAL 

part 
.1644-01 
.2791*02 
.5790*01 
.1245*00 
.1245*00 
,3651-00 
.3651-00 
.5217-07 
, 5004-01 
.0000 


IMAGINARY 
part 
.0000 
.0000 
.0000 
,6730*00 
- ,6730-00 
,1800-00 
-,1800-00 
,0000 
.0000 
,0000 
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Xt  4)-T0-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.3979-00 
BODE  GAIN  ■  -.5314-04 

ROOTS 


REAL 

IMAGINARY 

MART 

PART 

-.2487-04 

,0000 

-,4755*02 

.0000 

,2013-03 

,0000 

2844-01 

,0000 

-, 2949-00 

,6537-Oi 

-.2949-00 

• ,4537-01 

1584-02 

,2282*00 

-.1584-02 

-.2282*00 

1549-07 

,0000 

,9847-09 

,0000 

XI  3)-T0-C(  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  ,7614401 
BOOK  GAIN  *  -.2404-00 

ROOTS 


REAL 

imaginary 

PART 

PART 

,7222-02 

,6258-01 

,7222-02 

-, 6258-01 

*,4835*01 

,0000 

-.1349-01 

,5274-00 

1349-01 

-.5274*00 

-.2755-00 

,7610-01 

-.2755-00 

-.7610-01 

-.3725-08 

,0000 

,0000 

,0000 

,0000 

,0000 
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X(  6>-T0-CC  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.2824-01 
BODE  GAIN  *  i 6578*01 
ROOTS 


REAL 

imaginary 

PART 

PART 

.3863-02 

, 2092-00 

.3863-02 

-.2092-00 

-.2900-00 

.0000 

-.8167-00 

,4950*01 

-, 8167-00 

-.4950*01 

,1947-00 

,3183*01 

.1947-00 

-.3183*01 

.0000 

.0000 

.0000 

.0000 

,0000 

.0000 

X(  D-TO-CC  4)  NUMERATOR 
ROOT  LOCUS  GAIN*  .3360-00 
BODE  GAIN  *  .1293*03 

ROOTS 


REAL 

imaginary 

PART 

PART 

-,4378-08 

.0000 

-, 4803*02 

,0000 

-,1979-00 

,1961*01 

-.1979-00 

-.1961*01 

-.1420-00 

,3380-00 

-.1420-00 

-,3380-00 

,9923-00 

.0000 

-.2155-00 

.0000 

.0000 

.0000 

.0000 

,0000 
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X<  2>-T0-e<  4)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.1238*02 
BODE  GAIN  *  -.4003*02 

ROOTS 


REAL 

RART 

,3486*01 

•.1*21*01 

*,1921*01 

-.8922*00 

,4867*01 

,4867-01 

*,2430-00 

,0000 

,0000 

.0000 


IMAGINARY 

part 

,0000 

.4448*01 

-.4448*01 

,0000 

,3989-00 

-.3989-00 

,0000 

,0000 

.0000 

.0000 


Xt  3>-T0-C<  4)  NUMERATOR 
ROOT  LOCUS  GAIN*  .1064-01 
BODE  GAIN  *  -.1972*03 

ROOTS 


REAL 

PART 

,1047*00 

.1047*00 

-.6777-01 

-.6777-01 

-.1641*04 

-.3546*01 

-.1317*01 

.0000 

,0000 

.0000 


IMAGINARY 

PART 

.3687-00 

-,3687-00 

,4699-00 

-.4699-00 

,0000 

.0000 

.0000 

,0000 

,0000 

.0000 
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X<  4)-T0-C<  4)  NUMERATOR 
ROOT  LOCUS  CAIN*  -.7603401 
BODE  GAIN  *  .1608-03 

ROOTS 


REAL 

PART 

,2356-03 

-.8916-00 

-.1922-00 

-.1922-00 

.5431-01 

,5431-01 

,2288-00 

.0000 

-.5413-08 

-.5413-08 


imaginary 

PART 
.0000 
.0000 
,8883-02 
-.8883-02 
.4035-00 
-.4035-00 
,0000 
,0000 
.1687-07 
- « 1687-07 


X<  3>-T0-C<  6)  NUMERATOR 
ROOT  LOCUS  GAIN*  .2274-02 
BODE  GAIN  *  .7274-00 

ROOTS 


REAL 
PART 
.8562-08 
,1330*04 
- ,3396-00 
-.3396-00 
-.7395-01 
-.7395-01 
,3469-00 
.3469-00 
.0000 
.0000 


IMAGINARY 

PART 

,0000 

,0000 

,3418-01 

-.3418-01 

.3599-00 

-.3599.00 

.3049-00 

-.3049-00 

.0000 

,0000 
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X(  6)"T0*e<  4)  numerator 

ROOT  LOCUS  CAIN*  .6680*01 


BOOE  CAIN  *  -.1990+02 


ROOTS 


REAL 

MART 

-,3301-01 

-,5301-01 

.1071*00 

.1071*00 

-.4309*01 

-.1107*01 


imaginary 

PART 

•  4575*00 
- i 4373*00 
,3371-00 
-.3371-00 
,0000 
.0000 


-.2743-00 

,0000 

.0000 

,0000 

,0000 

,0000 

.0000 

,0000 
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r 


SIKORSKY  S-58  HELICOPTER  vAY  1970  HOST/  -a  ^F.-| VALVES, 

CASE  6  SPEED*  33,8  FT/SEC,  «  DOT*  0,0  r  V^.c,  GAM"As  0,0  DEC, 
CROSS  WEIGHT*  11887  LB.  SEA  LEVEL  DYNaMu  T4p  LOSSES  IVES), 

stability  derivative  matrices* 


U 

V 

W 

P 

0 

R 

X 

-, 9653*01 

-.5826-00 

«, 5984-00 

-.7493*03 

.9164*03 

-.1715*02 

Y 

.2270*01 

-.1826*02 

-.1675*01 

-.9567*03 

-.7509*03 

.2915*03 

z 

-.7055*02 

-.2531*01 

-.1499*03 

-.6169*02 

.4241*03 

,8813*03 

L 

,1999*02 

-.1389*03 

-.1578*02 

-.1597*05 

-.1096*05 

.1331*04 

M 

.1106*03 

.1869*02 

,2567*02 

.1116*05 

-.1703*05 

.1615*03 

N 

-.1277*03 

.2049*03 

-.8977*02 

-.1703*04 

-.1522*02 

-.1044*05 

U  DOT 

V  DOT 

V  DOT 

P  DDT 

Q  HOT 

R  DOT 

X 

-.7228-04 

-.3355-03 

-.6426-02 

-.1800*02 

-.1003*02 

,5891-01 

Y 

-.8464-04 

,6699-01 

.3188*01 

.1041*02 

-.1792*02 

-.2256*01 

z 

.1516-04 

-.7854-03 

,9306-03 

.2851*01 

.1253*01 

.3971-01 

L 

-.8726*03 

,3079-00 

,4293-00 

.2662*04 

-.3189*03 

-.1594*02 

M 

-.5760-02 

-.5286-01 

-.1234*00 

.3203*03 

,2678*04 

,1679*01 

N 

.4573-03 

-.2223*01 

-.1181-01 

-.2651*02 

-.3607*0? 

,7608*02 

C<  1) 

C(  2 ) 

C<  3 ) 

C(  4) 

X 

-.1307*04 

-,565n*03 

.1248*05 

-.413'  02 

Y 

-.8976*03 

,1257*05 

,6130*03 

.411.  04 

z 

-.8384*05 

.6648*02 

.5002*04 

-.4427*02 

L 

-.8364*04 

,1887*06 

.1246*04 

.1894*05 

M 

,2752*05  • 

,9329*03 

-.1889*06 

-.3018*04 

N 

,1699*06 

-.1541*04 

,3708*04 

-.1365*06 

THE  INERTIA  TENSOR 

i 

39i6*04  • 

,3141-06  . 

6027*03 

3141-06 

,2750*05  . 

8771-08 

,6027*03 

.8771-08 

2307*05 

TRIMMED 

VELOCITIES 

WITH  respect  to  overall  vehicle 

reference 

AXE6- 

U 

V 

w 

P 

0 

R 

,3378*02 

-.4910-09 

.1186*01 

-.0000 

.0000 

-.0000 

trimmed 

ITERATION* 

COLUMN)  VEfTOR,  TE- 

.2506-00 

-.1570-01 

.2278-01 

.1559-00 

.3507-01 

-, 2919-01 

l8l 


DENOMINATOR  CHARACTERISTIC 
ROOTS 


REAL 

imaginary 

PART 

PART 

-.3832-00 

.0000 

-.1970-00 

.0000 

.6132-01 

.3335-00 

.6132-01 

-.3335-00 

-.1461-00 

,7300-00 

-.1461-00 

-.7300-00 

-.4759*01 

.0000 

-.1135*01 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

,0000 

.0000 

.0000 

NUMERATORS 

<NOTE-  NUMERATOR. ROOTS  LESS  than  1.0E-7  TIMES  THE 
LARGEST  NUMERATOR  ROOT  ARE  NOT  INCLUOEO  IN  THE  BODE  GAIN), 


XC  l)-TO-C<  1)  numerator 

ROOT  LOCUS  GAIN*  .3367*01 
•ODE  GAIN  *  -.4035*03 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1237*00 

.0000 

.3491-00 

,3839*01 

.3491-00 

-.3839*01 

-.2247-00 

.1124*01 

-.2247-00 

-.1124*01 

-.3377*01 

.0000 

-.3904-00 

,0000 

.0000 

,0000 

.0000 

,0000 

.0000 

,0000 
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X(  2>-T0-C<  1)  NUMERATOR 


ROOT  LOCUS  G A ! M  ,2670401 

800E  GAIN  *  .2346403 

ROOTS 


real 

IMAGINARY 

part 

PART 

.5465-01 

.0000 

,8838402 

.0000 

.5492401 

,0000 

.1283401 

.0000 

.4066-01 

,3934*00 

.4066-01 

-,3934-00 

.4388-00 

,0000 

.0000 

,0000 

.0000 

,0000 

.0000 

,0000 

X(  3>-TO-C<  1)  NUMERATOR 
ROOT  LOCUS  GAJN«  ,2275403 
BODE  GAIN  «  *,2136403 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1829-07 

,0000 

-.4693401 

,0000 

-.1559-00 

,0000 

.5818-01 

,2728*00 

.5818-01 

-.2728-00 

-.1810-00 

,6676-00 

-.1810-00 

-.6676-00 

-.9168-00 

,0000 

.0000 

,0000 

.0000 

.0000 

183 


X<  4).T0-C<  1 )  NUMERATOR 
MOOT  LOCO*  GAIN*  ,4136*01 
•OOE  CAIN  •  .2*16-03 

MOOTS 


MEAL 

MART 

-.1337-06 

1S7S*01 

-.7030-00 

-.4967-00 

-.9780-03 

,1333*01 

,7643-01 

.7643-01 

-.3636-07 

.1034-07 


IMAGINARY 

MART 

.0000 

,0000 

,0000 

.0000 

.0000 

,0000 

.4160-00 

-.4180-00 

,0000 

.0000 


X<  3J-T0-CC  1)  NUMERATOR 
ROOT  LOCUS  CAIN*  -, 1037*01 
•OOE  CAIN  ■  -.8069-00 

ROOTS 


REAL 

MART 

-.23*0-07 
-.4107-00 
-.1142*00 
-.1142*00 
.1721-00 
-.3302*01 
-.1393-00 
-, 1393-00 
.0000 
.0000 


imaginary 

MART 
•  0000 
•  0000 
•1780-00 
-.17*0-00 

•nooo 
•  0000 
.1343*01 
-•1343*01 
.ooeo 
•  0000 


184 


X<  6)-T0-Cf  1)  NU*|CiTOC 
coot  Loeut  8iim  -,7»os60i 
•eoc  cain  ■  .27*5402 

COOTS 


»IAl 

PUT 

•111*400 

.111*400 

•.76*4.01 

-.76*4-01 

-.4722401 

-.1199401 

-.4575-00 

.0000 

.0000 

.0000 


IMAGINARY 
PACT 
. 37*1*00 
-.37*1-00 
.4*73*00 
-.4173.00 
.0000 
•  0000 
.0000 
.0000 
•  0000 
•  0000 


X<  D-TO-CC  2)  NUMERATO* 
COOT  LOCUS  GAIN*  , 4417401 
■ODE  GAIN  >  -.6044403 

COOTS 


real 

,  imaginary 

PART 

PART 

-.1454-00 

.0000 

-.2*99402 

.nooo 

-.7044-01 

.2564401 

-.7044-01 

-.2564401 

-.1753-00 

.5601-00 

-.1753-00 

-.5601-00 

-, 3*07-00 

.nooo 

.0000 

.0000 

.0000 

.9000 

.0000 

.9000 

185 


XI  «)-T*-€<  t)  MJIIMATO* 
HOOT  LOCUt  OI|M  •i)IT4*0| 
OON  •AtH  •  .1040*04 

HOOTS 


SEAL  !«AO!NA*V 

OAST  PAST 


•1006+00 

, 3309-00 

.1054+00 

-•3309-00 

-.3095-00 

•nooo  ' 

7139*00 

•2606-00 

-.7139-00 

-.2666-00 

-• 1032+01 

•7436+01 

>,1032+01 

-, 7436+01 

,1259-07 

.0000 

,0000 

,0000 

.0000 

•  0000 

•T0"C(  2)  NUMERATOR. 

LOCUS  GAIN* 

-.6361-00 

BODE  GAIN  ■  .4643*03 

BOOTS 


SEAL  IMAGINARY 


PART 

-.1053-00 
-.1453-00 
.1124-02 
.1124*02 
-. 1254*02 
-.1254*02 
-.2217*00 
•  0000 
.0000 
.0000 


PART 
,5706-00 
-.5796-00 
,3972-00 
-, 3972-00 
.3736*02 
-,3736+02 

.nooo 

,0000 

.0000 

,0000 


186 


XI  4)-T©-C<  t)  NUHMATOX 
ROOT  Loeut  GAIN* 

•OOt  GAIN  •  .3010-03 

roots 


real 

IMAGINARY 

PART 

PART 

-.9317-0* 

.0000 

-.3317-00 

.0000 

.1043400 

,3037-00 

.1043400 

-.3037-00 

-.2366-00 

.5274-00 

-.2566-00 

-.3274-00 

-.9344-00 

.0000 

.0000 

.0000 

-.1258-07 

.0000 

.3472-08 

.0000 

X<  5)-T0-C(  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.7935-00 
BODE  GAIN  a  -.1034401 
ROOTS 


REAL 

imaginary 

PART 

PART 

-.1464-00 

.1915-00 

-.1464-00 

-.1913-00 

-.3507-00 

.0000 

.1557-00 

,0000 

-.3346402 

.0000 

-.1941-00 

.5305-00 

-.1941-00 

-.3303-00 

.0000 

.0000 

.5906-07 

.0000 

,1790-07 

,0000 

187 


If  6>-T0-Cf  It  «JH|SATO» 
HOt  LOCUS  OitNi  ,1678+01 
•OOC  SAIN  •  .SMOO! 
HOOTS 


HS6L 

IMAOINAHV 

HAST 

HAST 

,6148-01 

.3714*00 

.6148-01 

-.3714*00 

-.3148-00 

•nooo 

-.2052+01 

•  0000 

• .1828+01 

•1222+01 

-.1828+01 

-.1222+01 

•1586+01 

•  0000 

•  0000 

•  0000 

.0000 

.9000 

.0000 

.0000 

X(  1 )-TO-C(  3)  NUMERATO* 
HOOT  LOCUS  GAIN*  -.3402+02 
BODE  GAIN  ■  •  1937*04 

HOOTS 


REAL 

PART 

•.2030*00 

-.3784-00 

-.1281-00 

-.1281-00 

-.5029+01 

-.6042-01 

-.6042-01 

.0000 

.0000 

.0000 


IMAGINARY 

PART 

.nooo 

.0000 

.7291-00 

-.7291-00 

."000 

.2674+01 

-.2674+01 

."000 

.0000 

.0000 


188 


Ml  t)-TO*€<  II  NUH|iiTO* 

•eoT  toeut  #iiM  •,iom*8i 
•OOC  *AIN  •  .ITI8*0) 

•ear* 


*fil 

IMIIIMIRV 

Mf 

MT 

-•1192*00 

•*097-01 

•>ll»t«00 

-.bo-oo 

••*097-01 

•9902-00 

-,23**-00 

-•9902*00 

-.10*9*02 

.9000 

,§034*00 

•*0*7*01 

,3034-00 

-•*0*7*01 

-.2*39-07 

.9000 

.0009 

.9000 

.0000 

.9000 

X(  3)-T0-C(  3)  NUMERATOR 
HOOT  LOCUS  CAIN*  -.1334*02 
BODE  CAIN  ■  - • 9398+03 

HOOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1940-00 

.9000 

,9732-02 

,4241-00 

,9732-02 

-.4241-00 

-.1279-00 

,7299-00 

-.1274-09 

-.7299-00 

.1922*02 

.9000 

-.5004*01 

.  9000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

189 

X(  4 ) -TO-C <  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  -,1109+01 
BODE  GAIN  *  .1017+02 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.1904-09 

.0000 

-.2855-06 

,0000 

-.2369402 

.0000 

-.1743-00 

.6772-00 

-.1743-00 

-.6772-00 

.0000 

.0000 

-.6513-00 

,0000 

.2182-00 

.oooo 

-.1481-00 

.0000 

,3391-08 

.0000 

X<  3>-TO-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  ,7596+01 
BODE  GAIN  ■  ,2662-00 

ROOTS 


REAL 

PART 

-,7623-01 

-,5018+01 

-.1254-00 

-.1254-00 

-,3053-00 

-.2668-00 

,5894-01 

.1035-06 

,1594-08 

-.8382-08 


IMAGINARY 

PART 

.0000 
.0000 
.7279-00 
-.7279-00 
.  0000 
.  nooo 
.0000 
.  oooo 
.  0000 
.  0000 


19c 


Ill  0)*V0*€f  II  *UN«ATOB 

hoot  loeuc  him  •auMo 

MM  «A|N  •  ••MOMS 

Non 


NAk 

(NABlfcAtV 

MT 

BART 

*•14)0*00 

•  0000 

-•304t*01 

•  0000 

-. 33)4-00 

••000*00 

••3114*00 

-••000*00 

.1111401 

.1714*01 

.1H7401 

-.1714*01 

.3044-00 

•0000 

.0000 

•oooo 

•  0000 

•  0000 

.0000 

•oooo 

X<  1  l-TO-CC  4)  NUMERATOR 
ROOT  LOCUS  6A!N>  ,4336-00 

BODE  GAIN  ■  • 1363*03 

ROOTS 


REAL 

IMAGINARY 

PART 

part 

-.1122*00 

.oooo 

-.3347*02 

.0000 

-.1431-00 

.1991*01 

-.1431-00 

-.1991*01 

.1334*01 

.0000 

-. 4063-00 

.0000 

-.3827-00 

.0000 

.0000 

.oooo 

.0000 

.0000 

.0000 

.0000 

191 


VI  9>*T0«€<  41  VUWMTOV 
•OOT  Lett*  l«|M  -•lllt*0t 
HOC  llt«  a  .1497*01 
•MTV 


mi 

MT 

Wiim 

.1130*01 

.4694-01 

.4144-01 

•mwo 
•0000 
•  0000 
.0000 


l*40t«AR* 

NRt 


•as 
•0000 
• 3694*00 
•3494*00 

•oooo 
•nooo 
•oooo 
•  0000 


X(  3>-T0-C<  4)  OUMCOATOO 
ROOT  LOCUS  GAIN*  t 6650-01 

000E  GAIN  ■  •• 1414*03 

ROOTS 


REAL 

PART 

.1454-07 

-.2455*03 

,7620-00 

.7620-00 

.1260-01 

.1260-01 

-.8290-00 

-.2454-00 

.0000 

.0000 


IMA6INARV 

PART 

•oooo 

•oooo 

.2440«01 

-.2440*01 

.4003-00 

-.4003-00 

.0000 

.0000 

,0000 

,0000 


192 


X(  4)-TC  *C(  4)  NUMERATOR 


ROOT  LOCUS  GAINS  -,7033*01 
BODE  GAIN  =  -.1349-03 

ROOTS 


REAL 

IMAGINARY 

part 

PART 

-.9690-05 

.3000 

-.9714-00 

.6906-01 

-.9714-00 

-.6906-01 

-.3633-00 

.3000 

.9662-00 

,3000 

,7641-01 

,3902-00 

.7641-01 

-.3902-00 

.0003 

,3000 

-.1146-07 

,3000 

-.2328-08 

.3000 

X<  5)-T0-C(  4)  NUMERATOR 
ROOT  LOCUS  GAINS  ,3127-01 
BODE  GAIN  s  .3863-00 
ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.3746-00 

,3000 

-,1124*00 

,1916-00 

-.1124*00 

-.1916-00 

.2157-00 

.3000 

.7843*02 

.  oooc 

.1111*01 

.3000 

-.9462-00 

,  3000 

-.3446-07 

.0000 

.2772-07 

,3000 

,3492-08 

.0000 

193 


X<  4)-T0-C(  4)  NUMEMATOM 
MOOT  LOCUS  GAIN*  .413H*0l 


BODE  GAIN  ■  -.1324*02 

MOOTS 


MEAL 
MAMT 
.1111+00 
•1111+00 
•« 7323*01 
-.7323*01 
4474+01 
-.1144+01 


imaginamv 

MAMT 
•3941-00 
-,3941-00 
,4949-00 
-• 4949-00 
•  0000 
•  0000 


*,3474-00 
,0000 
.0000 
•  0000 


•  0000 
•  0000 
.0000 
•  0000 


194 


I 


DSNOMlNiTOR  CHARACTERISTIC 

ROOTS 


real 

IMAGINARY 

MART 

MART 

-.1410-00 

•  0000 

-. 9079*01 

.0000 

-.4792-00 

.0000 

,9464-01 

,3743-00 

,9464-01 

-.3743-00 

-.2391-00 

,9993-00 

• ,2399-00 

-.9S93-00 

-.1332*01 

.0000 

.0000 

•  0000 

,0000 

•  0000 

.0000 

.0000 

.0000 

•  0000 

NUMERATORS 

(NOTE-  NUMERATOR  ROOTS  LESS  THAN  1.0E-7  TIMES  THE 
LARGEST  NUMERATOR  ROOT  ARE  NOT  INCLUDED  IN  THE  BOOE  SAIN), 


X(  l)-TO-C<  1)  NUMERATOR 
ROOT  LOCUS  GA!N«  , 7016*01 
BOOE  GAIN  ■  -.2900*09 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

6364-07 

,0000 

4669-00 

.0000 

7766-01 

•  0000 

1902-00 

.1249*01 

1*02-00 

-.1249*01 

1109*00 

•3091*01 

1109*00 

-.3091*01 

9173*01 

•  0000 

0000 

,0000 

0000 

,0000 

196 


X<  2I-T0-CC  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  ,1432*01 
BOOE  GAIN  ■  ,2246*03 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.4377-01 

.0000 

-.2493*03 

.0000 

-.3016*01 

.0000 

-.1M4*01 

.0000 

,9901-01 

»444f«0O 

. 9901*01 

-.4442*00 

-,3004-00 

.0000 

,6978-01 

.0000 

.0000 

.0000 

.0000 

.0000 

X<  3)*T0-C<  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  ,2497*03 
BOOE  GAIN  «  *,3062*03 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1290*00 

.0000 

-.3090*01 

.0000 

-.4103-00 

.9931*00 

-.4103*00 

-.9931*00 

-.3483-00 

.0000 

.1942-00 

.4068*00 

.1942-00 

-.4068*00 

•  0000 

.0000 

.9388*08 

•  0000 

.0000 

•  0000 

197 

X<  4)-T0-C<  1)  NUMERATOR 
ROOT  LOCUS  GAINb  ,9059-00 
BOOS  GAIN  *  -.6050-04 

ROOTS 


REAL 

PART 

-.3720-07 

-.3720-07 

.1702-05 

0349401 

-.1043601 

-.5121-00 

.3342401 

.1561-00 

.1561-00 

.1630-07 


imaginary 

PART 

,1030-07 

-.1030-07 

.0000 

.0000 

.0000 

.0000 

,0000 

,4741-00 

-.4741-00 

.0000 


XC  5)-T0-C<  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.1649401 
•OOE  GAIN  «  -.3926-00 

ROOTS 


real 

PART 

-, 6677-01 
-.6677-01 
•1266-00 
-.5156401 
-.1642-00 
-.1042-00 
-.4731-00 
,2037-06 
-.0527-07 
.0000 


IMAGINARY 

PART 

.1334-00 

-.1334-00 

.0000 

,nooo 

,1339401 

-.1339401 

.0000 

.0000 

.0000 

,0000 


198 


X<  6>-T0-C<  1)  NUMERATOR 
ROOT  torus  CAIN*  -.5444*01 
BODE  GAIN  *  .1920*02 

ROOTS 


real 

FART 

-.7701-01 

-.7701-01 

.1727-00 

.1727-00 

-.5085*01 

-.1719*01 

-.5054-00 

.1863-0® 

,0000 

.0000 


IMAGINARY 

PART 

,5296-00 
-.5296-00 
.4Q36-00 
-.4036-00 
.  noQO 
.0000 
.oooo 
.0000 
.0000 
.9000 


X<  1 )-TO-C(  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  .4874*01 
BODE  GAIN  *  -.5097*03 


ROOTS 


REAL 

PART 

.1185-06 

,2568*02 

,4723-01 

.4723-01 

.3076-00 

.3076-00 

.5643-00 

.8700-01 

,0000 

.0000 


IMAGINARY 

PART 

.9000 

,0000 

.2517*01 

-.2517*01 

,9004-00 

-.9004-00 

.nooo 

.9000 

.9000 

.9000 


199 


X(  2J-T0-CC  2)  NUMERATOR 
ROOT  LOCUS  CAIN*  -.3947402 
•OOE  CAIN  ■  .1974404 

ROOTS 


REAL 

IMAGINARY 

MART 

MART 

• 1391-00 

, 32*1-00 

,1391-00 

-. 32*1-00 

-, 3149-00 

.0000 

-•1921401 

.734*401 

-.1921401 

-.734*401 

-.Mia-oo 

,79*7-00 

-.••11-00 

-.79*7-00 

-.1II3-00 

.0000 

.0000 

.0000 

.0000 

,0000 

XI  3I-T0-CI  2)  NUMERATOR 
ROOT  LOCUS  CAIN*  -.2194-00 
•OOE  SAIN  ■  ,2009403 

ROOTS 


REAL 

IMAGINARY 

MART 

MART 

•3304-01 

•2312-00 

,3304-01 

-•2312-00 

-.1*11-00 

•  0000 

-•11*2402 

•7793402 

-. 11*2402 

-•7793402 

-.3020-00 

••**7-00 

-.3020-00 

-.**•7-00 

•24*9-0* 

.0000 

•  0000 

•  0000 

•  0000 

,0000 

200 


X(  4)-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  GA|N«  -.579P402 
BOOE  GAIN  «  -.1124*03 

ROOTS 


real 

IMAGINARY 

PART 

PART 

.5002-09 

,3186-07 

.5002-09 

-.3186-07 

.1662-05 

.0000 

-.3495-00 

,8906-00 

-.3495-00 

-.8906-00 

.1560-00 

,4125-00 

.1560-00 

-.4125-00 

-.1228401 

.0000 

-.3694-00 

.0000 

-.6985-09 

.0000 

X<  5)-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.9234-00 
BODE  GAIN  ■  -.6447-00 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1057400 

.1369-00 

-.1057400 

-.1369-00 

.1244400 

.0000 

-.5239-00 

,0000 

-.2768402 

,0000 

-.3207-00 

,8896-00 

-.3207-00 

-.8896-00 

.2980-07 

.0000 

-.1490-07 

.0000 

.0000 

.0000 

201 


X(  6>-T0-C(  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  .14504-01 
•ODE  GAIN  ■  .3152402 

HOOTS 


REAL 
PART 
• 1065*00 
.1065400 
-.3561*00 
-.2507401 
-.5841-00 
-.5841-00 
.1827401 
.0000 
.0000 
.0000 


IMAGINARY 

PART 

.4212-00 

-.4212-00 

.0000 

.0000 

.1801401 

-.1801401 

.0000 

.0000 

.0000 

.0000 


XC  1)-T0-C(  3)  NUMERATOR 
HOOT  LOCUS  GAIN*  3377402 
•OOE  GAIN  •  .1531404 

HOOTS 


REAL 

PART 

-.1410-00 
-.5885-00 
-.2850-01 
-.2850-01 
-.5272401 
-.2547-00 
-.2547-00 
-. 1852-08 
.1115-14 
•  0000 


imaginary 

PART 

.0000 

.0000 

•2842401 

-.2842401 

.0000 

•1002401 

-.1002401 

.0000 

.0000 

.0000 


202 


X<  2>-T0-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.2344401 
BODE  GAIN  *  .19374-03 

ROOTS 


REAL 

imaginary 

PART 

PART 

•.9318-01 

,0000 

-.1409-00 

.0000 

.6072401 

.3033401 

,6072401 

-.3033401 

-.6733401 

.0000 

.2415-00 

,1164401 

.2413-00 

-.1164401 

.1107-06 

,0000 

.0000 

.0000 

.0000 

.rooo 

X<  3)-TO-C(  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  -,3941402 
BOOE  GAIN  a  -.2374403 
ROOTS 


REAL 
PART 
*0160-02 
.6160-02 
-.1410-00 
.1226402 
-.3247401 
-.2370-00 
-.2370-00 
-.1346-07 
.0000 
•  0000 


IMAGINARY 

PART 

.2071-00 

-.2071*00 

.rooo 

.0000 

.rooo 

.1001401 

-.1001401 

.0000 

.0000 

.0000 


203 


X<  4J-T0-CC  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  1689401 
BODE  GAIN  *  .1774-04 

ROOTS 


REAL 

PART 

-.7*66-08 
.6923-06 
.1768-05 
-i 1521*02 
-.1543-00 
-.1543-00 
-.1020*01 
.1661-00 
-.1409-00 
,4730-09 


IMAGINARY 

PART 

.0000 

.0000 

.0000 

.0000 

.1052+01 

-.1052+01 

.0000 

,0000 

.0000 

,0000 


X<  5J-T0-CI  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  .7516+01 
BODE  GAIN  •  ,9952-01 

ROOTS 


real 

PART 

-.2892-07 
-.5263*01 
-.2570-00 
-.2570-00 
.3821-01 
-. 5292-00 
-.1410-00 
-.5673*01 
,4140-09 
.0000 


IMAGINARY 

PART 

,0000 

,0000 

.1005+01 

-.1005+01 

,0000 

.0000 

.nooo 

,0000 

,0000 

.0000 


20fc 


X<  6J-T0-CC  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.6051-00 
BOOF  GAIN  *  -.7263-04 

ROOTS 


REAL 

IMAGINARY 

PART 

part 

.1493-04 

.oooo 

-.1409-00 

.0000 

.2242-00 

.0000 

-.1299-00 

.7120-00 

-.1299-00 

-.7120-00 

-.4808401 

.0000 

,2592-00 

.2631401 

.2392-00 

-.2631401 

.0000 

.0000 

.0000 

.0000 

-T0-C(  4)  numerator 

LOCUS  GAIN* 

,5378-00 

BOOE  GAIN  *  .9187402 


ROOTS 


real 

PART 

-.2370*06 

-.2715402 

-.1245400 

-.1245400 

-.3612-00 

.1608401 

-.1373401 

-.7301*01 

.0000 

.0000 


IMAGINARY 
PART 
.0000 
.0000 
.2064401 
2064401 
.0000 
.0000 
.0000 
•  0000 
.0000 
.0000 


205 


X<  2 > -TO-C<  4)  NUMERATOR 
ROOT  LOCUS  GAIN*  -,109«*02 
BOOE  GAIN  >  .3372*02 

ROOTS 


REAL 

IMAGINARY 

RART 

PART 

-.1099-01 

.0000 

-.3332*02 

.*000 

-.3937*01 

.*000 

-.1336*01 

.0000 

,9646-01 

.4033-00 

.9646-01 

-.4033-00 

-.4224-00 

.0000 

.4362-OB 

.0000 

.0000 

.0000 

.0000 

.*000 

X(  3)-T0-C(  4)  NUMERATOR 
ROOT  LOCUS  GAIN*  ,1327-00 
BODE  GAIN  *  -.3106*02 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1639-00 

.0000 

.3417-01 

,2437-00 

.3417-01 

-.2437-00 

-.1721*03 

.0000 

.2077*31 

, 2645*01 

.2077*01 

-.2643*01 

-.1376*01 

.0000 

.1265-07 

,0000 

.0000 

,0000 

,0000 

,0000 
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X(  4)-Tp-C<  4)  NUMERATOR 
ROOT  LOCUS  r,A!\«  -.677*401 

BOOF  CAIN  *  .2911-04 

ROOTS 


SEAL 

PAST 

,6641-06 

1365401 

-.1263401 

-.3911-00 

.1696-03 

.1304401 

.1362-00 

.1362-00 

.1222-06 

-.4657-09 


Imaginary 

part 

,0000 

.*000 

,*ooo 

.*000 

.0000 

.0000 

.4204-00 

-.4204-00 

.*000 

.*000 


X<  5J-T0-CC  4)  NUMERATOR 
ROOT  LOCUS  GAINS  .1650-01 
BODE  GAIN  s  .1669-00 
ROOTS 


PEAL 

PART 

-.9674-01 

-.9676-01 

.1490-00 

.1167403 

-.1370401 

.1693401 

-.3172-00 

.6243-08 

,3345-07 

-.2132-07 


Haginary 

part 

.1432-00 

-.1432-00 

.0000 

,*000 

.*000 

,*000 

,0000 

,0000 

.0000 

.0000 


207 


X<  4)-T0-C<  4)  NUMERATOR 
ROOT  LOCUS  GAIN*  , S86**0l 
•ODE  GAIN  ■  -.34S4-04 

ROOTS 


real 

IMAGINARY 

mart 

PART 

.4269-03 

.0000 

-. 4907401 

.0000 

-.1333401 

.0000 

-.4037-00 

.0000 

-, 4233-01 

,4762-00 

-. 6253-01 

-.4762-00 

.1443-00 

.1443-00 

.0000 

,0000 


*3637-00 
-.3637-00 
•  0000 
•  0000 


208 


/ 


i 


IIKOUttV  S-96  HELICOPTER  «|V  if 70  NOlTlM  DERIVATIVES, 

CUE  A  IHIDilOl.9  FT/U?,  M  DOT*  0.0  FT/liC.  OARMA*  9.0  DEO, 
Mott  WEIGHTS  11117  LB.  Ill  LEVEL  OVM*NtC  T|P  LOSSES  IVES), 

•Til IL I TV  DERIVATIVE  MATRICES- 


U 

V 

W 

P 

0 

R 

X 

-.1249*02 

-.3012-00 

*.4394-00 

-.7299*03 

.1046*04 

•.7194*03 

-.4673*02 

V 

.1444*01 

-.3211*02 

1776*01 

-.1134*04 

.9373*03 

z 

-.1333*02 

-.3943*01 

*.2424*03 

-.4134*03 

-,9466*01 

.9029*03 

L 

.1947*02 

-.1667*03 

,1419*01 

-.1705*09 

-.1042*09 

.2163*04 

M 

,9717*02 

.1744*02 

,7647*02 

.1070*09 

-.2049*03 

.9196*03 

N 

-.•l«0*02 

,3442*03 

*,2694*03 

-.992**03 

.2112*04 

-.1691*09 

U  COT 

V  DM 

w  OOT 

P  DOT 

0  OOT 

R  DOT 

X 

,4636-03 

-.6262-03 

-.2945-01 

-.2163*02 

-.9534*0! 

-.3242-00 

Y 

-.1300-02 

,7091-01 

.7713*01 

•1014*02 

-.2076*0? 

-.2230*01 

z 

.2447*04 

-.1191-02 

.2337-02 

•1320*01 

-.3660-00 

.9730-01 

L 

-.4036-01 

,3693-00 

.2024*01 

,2479*04 

-.3362*03 

.3109*02 

H 

.4340-02 

-, 3106-01 

*.4466-01 

.3902*03 

,2669*04 

.7212*01 

N 

.1701-02 

-.2341*01 

-.7291-01 

-.2912*02 

-.«106*02 

.1069*02 

C(  1) 

C(  2) 

Cl  3) 

C(  4) 

X 

-.2710*04 

-.6033*03 

.1211*03 

-.6205*02 

Y 

-.2733*03 

.1249*05 

,7366*03 

.4423*04 

z 

-.101«*06 

-.3711*01 

.2499*09 

-••164*02 

L 

.6739*04 

,1869*06 

.2405*04 

•2313*09 

M 

,6653*03 

.3824*04 

-.1*31*04 

-.3024*04 

N 

.9416*05 

.4634*03 

.2793*05 

-.1463*06 

THE  INERTIA  TENSOR 

,3900*04  ,7151-0?  . 2170*53 
,7181-07  ,2750*03  -.1044-56 
.2*70*03  -.iOH-Ol  .2301*03 


TRJNMED 


TRfNHEO 


VELOCITIES  WITH  RESPECT  TO  OVERALL  VEHICLE  REFERENCE  AXES* 

>J  V  W  P  5  R 

,1013*03  ,3693-09  ,1693*01  -.0500  .0000  -.0000 


ITERATION  COLUMN  VECTOR#  TE- 

,2210-00  -.1639-01  .3976-01  ,7102-01  .1619-01  -.1744-01 


STABILITY  AXIS  SVSTEM  EULER  ANGLES*  THfTl*  *,5416*03  PHI  4744-01 
AIRCRAFT  INERTIAL  SPEED*  .1013*03 


200 


DENOMINATOR  CHARACTERISTIC 
ROOTS 


REAL 

IMACINARV 

MART 

MART 

1177400 

.0000 

-.5154401 

•  0000 

••§767*00 

,0000 

.§§00-01 

,3235-00 

•§§00-01 

-.3235*00 

-.3234-00 

,1226401 

-•3234-00 

-.1226401 

-.1421401 

•  0000 

,0000 

,0000 

.0000 

•  0000 

.0000 

•  0000 

•  0000 

.0000 

NUMERATORS 

(NOTE*  NUMERATOR  ROOTS  LESS  THAN  1,0E«7  TIMES  THE 
LARGEST  NUMERATOR  ROOT  ARE  NOT  INCLUDED  IN  THE  BOOE  SAIN), 


XC  l)*TO-C(  1)  NUMERATOR 
ROOT  LOCUS  CAIN*  ,7661401 
•ODE  CAIN  ■  -.7995403 

ROOTS 


REAL 

IMACINARV 

mart 

MART 

-• 6337-01 

,0000 

-.2640-00 

,1362*01 

-.2640-00 

-.1362401 

-.6166-00 

.0000 

.1674-00 

,3672401 

.1674-00 

-.3672401 

-, §603401 

,0000 

,0000 

,0000 

,0000 

,0000 

,0000 

.0000 
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X<  2>-T0-C<  1)  NUMERATOR 
ROOT  LOCUS  GAIN.  ,9931-00 
BODE  GAIN  «  .1511*03 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

,2508-01 

.0000 

-.4199403 

.0000 

-.4331401 

.0000 

-.3183401 

.0000 

.1307-00 

.4317*01 

.1507-00 

-.4387.00 

-.4237-00 

,0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

X<  3)-TO-C(  1)  NUMERATOR 
ROOT  LOCUS  GAINS  ,2762*03 
BOOE  GAIN  s  -.3138*03 
ROOTS 


real 

IMAGINARY 

PART 

PART 

-.3064-07 

.0000 

-.3279401 

.0000 

-.4711-00 

.1347401 

-.4711-00 

-.1347401 

-.3223-00 

.0000 

.4133-00 

.3032-00 

.4133-00 

-.3032-00 

-.1080400 

.0000 

,0000 

.0000 

.0000 

.0000 
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Xt  4>-T0-C<  1)  NUMERATOR 
HOOT  LOCUS  GAIN*  -.1232+01 
BODE  GAIN  >  -.4134*10 

HOOTS 


HEAL 

IMAGINARY 

PART 

PART 

-.4090-09 

.0000 

-.1724-03 

.0000 

.2057-00 

.4531-00 

.2057-00 

-.4531-00 

-.3039-00 

.0000 

.2000+01 

.3743+01 

.2000+01 

-.3743+01 

-.1373+01 

.0000 

-.9211-00 

.0000 

.7244-00 

•  0000 

X<  5)-T0-C(  1)  NUMERATOR 
HOOT  LOCUS  GAIN*  -.3304+01 
SOOE  GAIN  a  -.2725-00 

HOOTS 


heal 

IMAGINARY 

PART 

PART 

.9997-01 

.0000 

-.9299-01 

.9290-01 

-.9296-01 

-.9290*01 

-.5594+01 

.0000 

-.2990*00 

.1459+01 

-.2990*00 

-.1459+01 

-.5970-00 

.0000 

-.1490-07 

.0000 

.4957-09 

.0000 

.0000 

.0000 

212 


X(  6>-T0-C<  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.4072*01 
BODE  GAIN  ■  .1563*02 

ROOTS 


REAL 

PART 

-.1010*00 

-.1010*00 

.2347-00 

,2347-00 

-.3185*01 

-.2562*01 

-.4047-00 

,2328*09 

.0000 

.0000 


imaginary 

PART 

,5656-00 

-.3656-00 

,3613-00 

-.3613-00 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 


X<  1  )-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  ,5057*01 
BODE  GAIN  >  -.6255*03 

ROOTS 


REAL 

PART 

-.6422-01 

-.2442*02 

-.9987-01 

-.9987-01 

-.4033-00 

-.4033-00 

-.6652-00 

.0000 

.0000 

.0000 


IMAGINARY 

PART 

.0000 

.0000 

.2525*01 

-.2525*01 

.1202*01 

-.1202*01 

.0000 

.0000 

.0000 

.0000 


213 


XC  2)«*T0*C(  2)  NUMERATOR 
XOOT  LOCUS  CAIN*  -.3544*02 
•ODE  CAIN  •  .1414*04 

XOOTS 


XEAL 

IMAGINARY 

PART 

PART 

,1073*00 

.25*9*00 

.1073*00 

25*9*00 

-.2*14-00 

.0000 

-.1230*01 

.7355*01 

-.1230*01 

-, 7355*01 

-.1016*01 

.12*7*01 

-.1016*01 

-.12*7*01 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

X(  3)-T0-C(  2)  NUMERATOR 
XOOT  LOCUS  GAIN*  -.1952-00 
BODE  6AIN  •  .1176*03 

XOOTS 


REAL 

IMAGINARY 

PART 

PART 

-.7512-07 

.0000 

-.3116-00 

.1146*03 

-.3116-00 

-.1146*03 

-.4045-00 

.11*6*01 

-.4045-00 

-.1196*01 

.2*58-01 

.1304-00 

.2*58-01 

-.1304-00 

-.1397-00 

.0000 

.0000 

.0000 

,0000 

.0000 

2lU 


XC  4)-T0-CI  2)  NURfRATOR 
HOOT  LOCUS  CAIN*  -.9779*02 
•OOE  CAIN  •  •1446*09 

SOOTS 


REAL 

imacinarv 

RA«T 

PART 

.2897-07 

.0000 

-.1689-09 

•  0000 

-.4966-00 

.1204*01 

-.4966-00 

-.1204*01 

.1996-00 

. 9629-00 

.1996-00 

-.9628*00 

-.  1402m 

.0000 

-.9793-00 

.0000 

.0000 

.0000 

.1892-07 

.0000 

X<  9>-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.9487-00 
BODE  CAIN  *  -.4664-00 

ROOTS 


real 

imaginary 

PART 

PART 

-.8396-01 

.1017*00 

-.8396-01 

-.1017*00 

.9073-01 

.0000 

-.2698*02 

.0000 

-.4198-00 

.1176*01 

-.4198-00 

-.1176*01 

-.6188-00 

.0000 

.1490-07 

.0000 

.0000 

.0000 

-.1211-07 

.0000 

215 


Kf  *)-TO-C<  2)  NUMERATOR 
HOOT  LOCUS  GAIN*  .7*03-00 
•OOC  SAIN  •  .2*74*02 

MOOTS 


*S4L 
PART 
.*240-01 
•9240*01 
*•2924-00 
-, 433**01 
-.*••2*00 
•• *4*2*00 
.2119*01 
-.2*10*0* 
.0000 
.0000 


IMAGINARY 
OAST 
.2*09-00 
-• 2*09-00 
•  0000 
•  0000 
•724**01 
-.724**01 
•  0000 
*«000 
.0000 
.0000 


X(  D-TO-CC  2}  NUMERATOR 
MOOT  LOCUS  GAIN*  -,22*7*02 
SOOE  GAIN  ■  .1*94*04 

MOOTS 


REAL 

PAST 

-.11*0*00 

-.6428-00 

-.3499-00 

-.3499-00 

-.9399*01 

-.6703-01 

-.6703-01 

-.7270-09 

,7724-19 

.0000 


IMAGINARY 

PART 

.noon 
.0000 
. 1263*01 
-.1263*01 
,0000 
,2696*01 
-.2698*01 
.0000 
.nooo 
.0000 


XC  2>-Tn-CC  1)  *u»**atos 
ROOT  LOCUS  CAINt  -• 2337*01 
IOOC  CAIN  •  .A7S4-0J 

SOOTS 


*€AL 

*a*t 

.4349-OS 

.410*402 

-.101S790 

-.1019400 

. 9109-00 
-.5*5*401 
.1124-00 
.2124-00 
•  0009 
•ooor 


IMACINASV 
PAST 
•  *000 
.*0*0 
.1397-01 
-.1397-01 

•  0000 
.*000 
•?27ft«01 
-• 7279401 
.*000 
•  *000 


XC  31-TO-CC  31  NUMERATOR 
SOOT  LOCUS  GAt*a  -.7*74402 
SOOE  GAIN  >  -. 7237-03 

SOOTS 


PEAL 

PART 

•9*00-09 

•10*7402 

-.932*401 

-.3330-00 

-.3530-00 

-.1174400 

-.37*4-02 

-.3784-02 

.0000 

.0000 


!«aG!Na*v 

PAST 

•  *000 
.*000 
.0000 
.12*5401 
-.12*5401 
•  0000 
.7535-01 
-.7535-01 
.0000 
.*0*0 


217 


X<  4)-T0-C<  3)  NUMERATOR 
HOOT  LOCUS  CAIN*  -,1303*01 
BODE  GAIN  ■  , 4838*01 

HOOTS 


REAL 

imaginary 

PART 

PART 

-.8741-08 

,0000 

-.1751*02 

.nooo 

-.1212*00 

,1378*01 

*, 1212*00 

-.1378*01 

,9839*01 

.0000 

.0000 

,0000 

-.1365*01 

,0000 

-.1132*00 

•  nooo 

.0000 

,0000 

.9313*09 

,0000 

X<  3)*T0-C<  3)  NUMERATOR 
HOOT  LOCUS  CAIN*  ,7733*01 
•ODE  GAIN  ■  .3104-01 

HOOTS 


HEAL 

IMAGINARY 

PART 

PART 

,1246-06 

,0000 

-,3347*01 

.nooo 

-.3311-00 

.1270*01 

-.3311-00 

-.1270*01 

.1881-01 

,0000 

-.6192-00 

.nooo 

-.1191*00 

.0000 

-.4420-01 

,0000 

,8149*09 

.nooo 

.0000 

.nooo 

218 


XI  6>-T0-C(  3)  NUMERATOR 
ROOT  LOCUS  CAIN*  -.1206*01 
BODE  CAIN  •  -.2927*01 

ROOTS 


REAL 

PART 

-.1131*00 
.1137*00 
-.1036*00 
-.1036*00 
-.5111*01 
-. 3670-01 
-.5670-01 
-.6731-09 
.0000 
.0000 


IMAGINARY 
PART 
.0000 
.0000 
. 6676*00 
-.6*76-00 
.0000 
.2620*01 
-.2620*01 
.0000 
.0000 
,0000 


X<  1 )-T0-C(  4)  NUMERATOR 
ROOT  LOCUS  CAIN*  ,6682-00 


BOOE  GAIN  *  .1086*03 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.3284-01 

.0000 

-.2413*02 

,0000 

- . 6656-00 

.0000 

-.1748*01 

.0000 

-.1217*00 

,2129*01 

-.1217*00 

-.2129*01 

.2083*01 

.0000 

.0000 

.0000 

,0000 

,0000 

.0000 

.0000 

219 


X<  2>-T0-C(  4)  NUMERATOR 
ROOT  LOCUS  CAIN*  -.1226*02 
BODE  GAIN  •  • 5318*02 

ROOTS 


real 

PART 

-.1489-01 
-.5103*02 
-. 3723*01 
-.1474*01 
.7771-01 
.7771-01 
-.4486-00 
.0000 
.0000 
.0000 


imaginary 

PART 

.0000 

.nooo 

.nooo 

.nooo 

,3529-00 

-.3329-00 

.0000 

.0000 

,nono 

.0000 


X(  3)-T0-C<  4)  NUMERATOR 
ROOT  LOCUS  GAIN*  .1951-00 
BODE  GAIN  «  -.3321*02 

ROOTS 


REAL 

PART 

.3101-01 

.3101-01 

-.1402-00 

-.1674*03 

.2899*01 

,2899*01 

-.1770*01 

-.7103-09 

.0000 

,0000 


imaginary 

PART 
,1475-00 
-, 1475-00 
.0000 
.nooo 

,2683*01 

-.2683*01 

.0000 

,0000 

.0000 

,0000 


220 


X<  4  ) -TO-C (  4)  NtJMER  AT0° 
ROOT  LOCUS  GAIN*  -,7689*01 
BODE  GAIN  =  -.  3664-04 

ROOTS 


REAL 

IMAGINARY 

part 

PART 

.3235-07 

.0000 

-.1723-05 

,0000 

-.1800*01 

,nooo 

-.1406*01 

.nooo 

-.3991-00 

.0000 

.1589*01 

,"000 

.1187*00 

,3674-00 

.1187*00 

-.3674-00 

-.3725-08 

."000 

.2034-07 

."000 

XC  5)-TO-C<  4)  ‘JUMgWATOo 
ROOT  LOCUS  GA JN*  ,1527-01 
BODE  GAIN  «  .  1179*00 

ROOTS 


PEAL 

IMAGINARY 

PART 

PART 

-.8004-01 

.1072*00 

-.8004-01 

-.1072*00 

.1059*00 

.0000 

,1591*03 

.nono 

-.1739*01 

,"000 

.2066*01 

."000 

-.6173-00 

.0000 

.1317-06 

,"000 

-.9321-07 

,0000 

-.6054-06 

.0000 

221 


X<  6).T0-C(  4) 

! 

j 

1 

NUMERATOR 

ROOT  LOCUS  GAtNi  ,6477+01 

BODE  GAIN  ■  -. 

6763+01 

ROOTS 

REAL 

IMAGINARY 

PART 

PART 

.2533-06 

.0000 

-. 5130*01 

.0000 

-.1469*01 

.0000 

.1204-00 

.3266-00 

.1294-00 

-.3286-00 

-.7424-01 

.4716-00 

-.7424-01 

-.4718-00 

-.4214-00 

.0000 

.1325-06 

.0000 

.0000 

.0000 

i 

i 

* 

< 

« 

i 

i 

222 

t 

I 

\ 


Stwcdbftv  M<  HSitCSFTIR  M4V  If  TO  MOlTiM  DERIVATIVE!, 

CISC' f  SPClCntf.O  FT/tfe,  H  OOT«  o.o  FT/8EC.  cam«a«  0.0  DEB, 
8R09I  WEIGHT*  11117  LB,  SEA  LEVEL  DYNAMIC  Tjp  LOSSES  IvESK 

STABILITY  DERIVATIVE  MATRICFSt 


U 

V  W 

P 

0 

R 

X 

-.1729*02 

,3597-01  ,7499*01 

-.4432*03 

.100**04 

-.1662*03 

V 

.1190*01 

-.4503*02  -.2*07*01 

-.1118*04 

-.7150*0’' 

,6695*03 

z 

.1200*02 

-.**26*01  ■ , 2686-03 

-•1165*04 

-,243»*03 

.9793*03 

L 

.2019*02 

-.2194*03  .3374-02 

-.1628*05 

-.1094*05 

,3327*04 

M 

.9229*02 

,2924*02  .1341*03 

•1131*05 

-.22*0*05 

.1177-04 

N 

-.9919*02 

,3945*03  -.2794*03 

- .4584*03 

.3950*0* 

-.2552*05 

U  DOT 

V  DOT  W  DOT 

F  DOT 

Q  POT 

R  DOT 

X 

.3071-02 

-.8437-03  -.3611-01 

- ,2096*02 

-.9335*01 

-.1227-01 

Y 

-.•327-02 

.7460-01  .1272-00 

•1046*02 

-.16*3*02 

-.2069-01 

Z 

-.2012-02 

-.3354-02  -.5424-03 

.2245-01 

-.1070*05 

.2045-00 

L 

-.2171-00 

.9314-00  ,3393*01 

.261**04 

-.3156-03 

.1472*03 

H 

.2192-03 

-, 7441-01  -,7919-Ql 

.3441*03 

.2673*0* 

.2356*02 

N 

.2211-02 

-.2*31*01  -, 5294-01 

.3341*02 

-.7172*02 

.9394*02 

C  (  1) 

C(  2)  Ct  3) 

C(  4) 

X 

-.1394*04 

-, 9944-03  ,1053*05 

-•1*79-03 

Y 

-.3073*03 

.1270*05  .9994*03 

.5160*04 

Z 

-.1179*0* 

.9469*02  .4507*05 

-.1746-03 

L 

.1912*09 

,1491*06  *. 4551*04 

,3463*05 

M 

.1919*04 

,2071-04  -.2106*0* 

-.5120-04 

N 

,731**05 

.7394-04  .4*34*05 

-.1696-0* 

THE  INERTIA  TENSOR 

,5*0**04  -, 

1571-06  -, 

4925-H3 

-.1571-06 

2750*05  -. 

3583-H8 

-.4*25*03  -, 

3543-08 

2307-05 

o 

I 

mm 

t 

velocities 

i  WITH  RES»ECT  TO  OVERALL  VEHICLE 

REFERENCE 

6XES- 

u 

v  w 

P 

0 

R 

,1609*03 

-.1230-06  -.4843*01 

-.0000 

.00^0 

-.0000 

TRIMMED 

ITERATION 

COLUMN  VECTOR,  TE- 

.2994-00 

-.2562-01  .1017*00 

.6465-01 

-.28*5-01 

-.2196-01 

It ABILITY  AXIS  SYSTEM  EULER  ANCLES-  TMETa*  ,9009-05  PH!  -, 2195-01 

AtRCRAFT  INERTIAL  SFCCD*  . 1*90*03 
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Of NOMINATOR  CHARACTERISTIC 
ROOTS 


REAL 

imaginary 

PART 

PART 

-.1172*00 

.0000 

-.4959*01 

.0000 

-.4*63-00 

.0000 

.1206*00 

.3307-00 

.1206*00 

-.3307-00 

-.4592-00 

.1626*01 

-.4592-00 

-.1626*01 

-.1624*01 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

,0000 

.0000 

.0000 

NUMERATORS 

(NOTE-  NUMERATOR  ROOTS  LESS  TMa*  1.0E-7  TIRES  THE 
LARGEST  NUMERATOR  ROOT  ARE  *OT  INCLUDED  IN  THE  BOOE  GAIN), 


X<  l)-TO-C<  1)  numerator 

ROOT  LOCUS  GAINi  ,4060*01 
•OOE  GAIN  •  -.1216*04 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.6996-01 

.0000 

.4624-00 

.6319*01 

.4624-00 

-.6319*01 

-.3615-00 

.1696*01 

-.3615-00 

-.169**01 

-.6*36*01 

.0000 

-.7240-00 

.0000 

.0000 

.0000 

•  0000 

•  0000 

•  0000 

.0000 

22U 


X(  2)-T0-C(  1)  NUMERATOR 


ROOT  LOCUS  ,1369+01 

BODE  GAIN  •  ,7697+02 

ROOTS 


REAL 

Imaginary 

part 

part 

.1292-01 

.0000 

4219+03 

.0000 

-.4061+01 

.1644+01 

-.4061+01 

-.1844*01 

, 4464*00 

,3247-00 

,4464-00 

-.3247-00 

-.2974-00 

.0000 

.0000 

,0000 

.0000 

.0000 

.0000 

,0000 

X(  3)-T0-C<  l)  NUMERATOR 
ROOT  LOCUS  GAIN*  ,3166+03 
•OOE  GAIN  >  -. 4911+03 

ROOTS 


REAL 

imaginary 

part 

PART 

1043*00 

.0000 

-.9319+01 

.0000 

-.9170-00 

.1628+01 

-.9170-00 

-.1828+01 

,2393+01 

.oooo 

-.2391-00 

,0000 

,2195-00 

,O000 

,4995-07 

.0000 

.9796-11 

.0000 

.0000 

,0000 

225 


XC  4>-T0-C(  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  -. 440**01 
BODE  GAIN  >  -.9313-04 

ROOTS 


REAL 
PART 
.1930-06 
.1334-05 
*  1040*01 
. 1040+01 
.1058401 
-.1906401 
,3594-00 
-.2820-00 
-.2359*07 
.0000 


imaginary 

PART 

.0000 
.0000 
.3272401 
-. 3272*01 
.0000 
.0000 
.0000 
,0000 
.0000 
.0000 


XI  3>-T0-C<  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.6164401 
BODE  GAIN  •  -.2553-00 

ROOTS 


REAL 

PART 

-.1167*06 

-.5585401 

-.4027-00 

-.4027-00 

.4909-01 

-.6028-00 

-.8644-01 

-.8644-01 

.0000 

.0000 


IMAGINARY 

PART 

.  oooo 
.0000 
.1842*01 
-.1842401 

.nooo 

.0000 

.6963-01 

-.4963-01 

.0000 

,0000 


226 


X(  6)*Tn-C(  1)  NUMERATOR 
ROOT  LOCUS  CA I  Ns  -.3297*01 
BODE  CAIN  *  .1163*02 

ROOTS 


REAL 

part 

-.2846-00 

.4969-00 

,4969-00 

-.7279-01 

-.7279-01 

-.4340*01 

-.4340*01 

,9895-09 

.0000 

,0000 


imaginary 

PART 
,0000 
.•754-01 
- • 8  754-01 
.6437-00 
-.6437-00 
.1204*01 
-.1204*01 
.0000 
,0000  ' 
,0000 


X(  1 ) -TO-C (  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  ,4989*01 
BODE  GAIN  ■  -.6845*03 

ROOTS 


REAL 
part 
,7560-08 
. 2400*02 
.7677-01 
,7677-01 
.5339-00 
.5339-00 
,8815-00 
.  6372-01 
,0000 
.0000 


IMAGINARY 

PART 

,noOO 

.0000 

.2380*01 

-.2380*01 

.1689*01 

-.1689*01 

.oooo 

,0000 

,0000 

.0000 
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X<  2>-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.3615*02 
BODE  GAIN  «  .11054.04 

ROOTS 


real 

PART 
. 3914*01 
,3914*01 
-.1390*01 
1390*01 
.1312-00 
,1312-00 
-.2623-00 
,0000 
.0000 
,0000 


IMAGINARY 

PART 

.4642*01 

-.4642*01 

.1660*01 

-.1660*01 

,2152-00 

-.2152-00 

.0000 

.0000 

,0000 

.0000 


X<  3>-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  -, 9167-00 
BODE  GAIN  s  .1339402 
ROOTS 


REAL 

IMAGINARY 

PART 

PART 

,2794-01 

,*000 

.3931-01 

,0000 

,2799402 

.6663402 

,2799402 

-,6663402 

-.9937-00 

,1669401 

-.9937-00 

-.1669401 

-.1964-00 

,0000 

.0000 

,0000 

.0000 

,0000 

.0000 

,0000 

228 


X<  4>-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  •, 9692*02 
•ODE  GAIN  ■  -.1699-03 

ROOTS 


REAL 

PART 

-.3114-00 

.2343-00 

•2343-00 

-.5771-00 

-.5771-00 

-.1*56*01 

-.itoi-o* 

.1611-05 

.3749-07 

-.232S-0S 


imaginary 

PART 

.0000 

.3279-00 

-.3279-00 

.1669*01 

-.1669*01 

.0000 

.0000 

.0000 

.0000 

.0000 


X<  5)-T0-C(  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.9063-00 
6 OOE  SAIN  s  -.4131-00 
ROOTS 


real 

IMAGINARY 

PART 

PART 

696-01 

.0000 

564-01 

.9541-01 

564-01 

-.9541-01 

027*02 

.0000 

607-00 

.1669*01 

607-00 

-.1669*01 

697-00 

.0000 

000 

.0000 

142-07 

.0000 

000 

.0000 

229 


X<  6)-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.1663+01 
BODE  GAIN  *  .1881+02 

ROOTS 


real 

imaginary 

PART 

PART 

-.3053-00 

.nooo 

.2237-00 

,4128-00 

.2237-00 

-.4128-00 

.1106+01 

,1306+01 

. 1106*01 

-.1306+01 

-.2112401 

,2360+01 

-.2112+01 

-, 2360+01 

.0000 

,0000 

.0000 

,0000 

.0000 

,0000 

X<  l)-TO-C(  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.2877+02 
BODE  GAIN  ■  .1939+04 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1828-08 

.0000 

-.8461-00 

,0000 

-.1135+00 

,0000 

-.4431-00 

,1668+01 

-.4431-00 

-.1668+01 

-.3292+01 

,0000 

-.2344-01 

.2767+01 

-.2544-01 

-.2767+01 

.0000 

.nooo 

.0000 

,0000 

X<  2)-T0-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.3166401 
BODE  GAIN  «  ,1511403 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.5791-01 

,HQ00 

.1009403 

,0000 

,266*-00 

.0000 

.1513-00 

.0000 

.5761401 

,0000 

.6983-01 

.2477401 

,8983-01 

-.2477401 

.0000 

.0000 

.0000 

,oooo 

.  0000 

,0000 

X<  3)-TO-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.1223403 
BODE  GAIN  «  .2413403 

ROOTS 


REAL 

Imaginary 

PART 

PART 

-.1134400 

,"000 

-.1500-00 

,0000 

.1197400 

.0000 

.1061402 

,0000 

-.5226401 

.0000 

-.4676-00 

.1664401 

-.4676-00 

-.1684401 

,0000 

.0000 

.0000 

,nQ00 

.0000 

,0000 

231 


X<  4)-T0-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  ,4804-01 
BODE  GAIN  «  ,1342+02 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.2545-08 

.oooo 

.1711-05 

.0000 

,1153-04 

.0000 

,5872*03 

.0000 

-.1135*00 

.1825*01 

-.1135*00 

-.1825+01 

-.1838*01 

•  oooo 

-.1383-00 

.0000 

.8280-01 

.0000 

,8880-08 

.9000 

X<  5>-T0-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  ,8482+01 
BODE  GAIN  *  .5828-01 

ROOTS 


real 

IMAGINARY 

part 

PART 

888-01 

.0000 

132-01 

.0000 

088*00 

.0000 

254+01 

.0000 

818-00 

.1888+01 

818-00 

-.1888+01 

828-00 

.0000 

822-07 

.0000 

815-08 

.0000 

ooo 

.0000 

232 


X(  6>-T0-C<  3)  NUMERATOR 
ROOT  LOCUS  GA!N«  -.2043*01 
BOOE  GAIN  *  -.2633*01 

ROOTS 


REAL 
PART 
. 1014*00 
-.1363-00 
-.9434-01 
-.9434-01 
-.3305+01 
-.1436-00 
-.1436-00 
-.2696-07 
.0000 
,0000 


IMAGINARY 

PART 

.0000 

,0000 

.6738-00 

-.6736-00 

.0000 

.2360*01 

23*0+01 

.0000 

.0000 

.0000 


X<  1J-TO-CI  4)  NUMERATOR 
ROOT  LOCUS  GAIN-  ,1016+01 
BOOE  GAIN  s  .1363+03 

ROOTS 


REAL 

imaginary 

PART 

PART 

,9596-06 

.0000 

-.1632+02 

.0000 

-.2506+01 

.0000 

-,6947-00 

.0000 

-.3639-01 

.0000 

-.1911-01 

.7006+01 

-.1911-01 

-.2008+01 

.2636+01 

.0000 

.0000 

•  0000 

.0000 

.0000 

233 


X<  2>-T0-C<  4)  NUMERATOR 
ROOT  LOCUS  CAIN*  -.14334-02 
BODE  GAIN  *  . #056*02 

ROOTS 


REAL 

PART 

-.2141-01 
- » 6197+02 
-. 5482*01 
-.1945*01 
.1679-00 
.1679-00 
-.3526-00 
.0000 
.0000 
.0000 


imaginary 

PART 

.0000 

.0000 

.0000 

.0000 

.3476-00 

-.3476-00 

.0000 

.0000 

.nooo 

,0000 


X<  3 >-TO-C<  4)  NUMERATOR 
ROOT  LOCUS  GAINa  ,425*-00 
BODE  GAIN  ■  -.1576*02 

ROOTS 


real 

PART 

.3589-01 

.3589-01 

-.1595*03 

-.1539-00 

.3223*01 

,3223*01 

-.2560*01 

-.2731-0* 

.0000 

.0000 


IMAGINARY 

PART 

,6049-01 

-.6049-01 

.0000 

,0000 

,3230*01 

-.3230*01 

,0000 

.0000 

.0000 

.0000 


X<  4>-T0-C<  4)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.9394*01 
BODE  GAIN  *  .4967-04 

ROOTS 


real 

IMAGINARY 

PART 

PART 

-.3214-00 

.0000 

,2240-00 

,33«5-00 

.2240-00 

-.33«5-00 

-. 2616*01 

.0000 

.2093*01 

.0000 

-.1651*01 

,0000 

.1727-05 

.*000 

.2306-07 

,*ono 

.1397-OH 

.0000 

.ooon 

.0000 

X<  3>-TO-C(  4J  NUMERATOR 
ROOT  LOCUS  GAIN*  ,82l?-0l 
BODE  GAIN  ■  .1215*00 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.6576-01 

.0000 

-.8415-01 

.9926-01 

-.8415-01 

-.9926-01 

.3171*02 

.*000 

.3307*01 

.noCO 

-.2537*01 

.0000 

-.6701-00 

.rcoo 

.1196-07 

.0000 

.1493-06 

.*000 

-.4925-07 

.0000 

235 


XC  *>-TO-C<  4)  NUMERATOR 


ROOT  LOCUS  GAIN*  ,716**Ol 
BODE  GAIN  •  -.3535*01 

ROOTS 


REAL 

PART 

-.4954-07 

-.5191*01 

-.1937*01 

-.*352-01 

-.*352-01 

•2059-00 


•2059-00 

-.3294-00 

.0000 

.0000 


IMAGINARY 
PART 
.0000 
.0000 
.0000 
.5417-00 
- .5417-00 
.3091-00 


-.3091-00 

.0000 

.0000 

.0000 


SI<03S<V  b-5b  *FLlCOPT£-< 

JU*'F  2  19  /e 

‘‘OPTAR-S 

Mi* « T  V  A  T  I  V'E  S 

CASE  10  ?neFrs  7 . 5  FV3';0 

_  •%  „  7 

•  "  •  ' 

5  ft/sE:, 

0  ‘  vis*93. 

0  EC, 

sqoss  /tic.*  r*  m>6;.u' •  s 

"A  L2  v'iL  1 

;v  -A  'lc  tip 

LOSS  (YFS) 

STACt^trv  .  « ; v .  r  i  v , 

;  S- 

r 

6 

*  ■  .*♦:?  -.*5*  *m 

.  -  5-'  *-:;r 

.5427*-o 

.?9?9+:2 

-  ,<375+02 

v  <c  ♦“  i  -.;3:  ♦ .  2 

-,‘'br'-cr 

.p679+‘3 

- . 70*2+03 

.  9041  +  03 

l  -.i*'  ■i-'’"  .*5i3-i:o 

-.*95>+Cl 

.316*+-  2 

-.8795+03 

-. 7508*03 

>><?♦’  *  .  J*:9  <♦:  2 

- . 769 1 ♦ ‘  •» 

-.2676+04 

.23  72  +  04 

•*  -.13:3+.:*  .?5i  ?♦:.* 

-.l3ft2+33 

.34  2ft  ♦'.,3 

-  .  1*706  +  05 

-.1121+05 

.1>',*  +  C? 

-.1509+  4 

.1090+05 

-.1563+05 

.  -:t  v  r 

.  **  -  y 

p  r 

o  rr-T 

k  001 

X  -  . '  3  -  .  ?5t-  - r  * 

.?*>*  7-04 

.9FJ4--1 

.<i44-:c 

.2 767-00 

- .  1  f *  1 

-.17L6+02 

-.1044+C2 

2  *.h"  ,'*:7  - . 3.:i  >-r  3 

-.1324-03 

-,4296-f 0 

.1011+02 

-.1696+02 

L  ,  ^‘.vi-Ci  -,?3^*t+CiJ 

.7334-03 

.P4^i+:2 

-.3190+03 

.2385+02 

•*  -.i?3-,+cr 

1C8J-0? 

-.R^9l  +  r.2 

.2676+04 

-.3117+03 

,  - .2:' <•■*-,.: 

•  7  r  W  *  •*»  1 

.1 4  46  *  * 

.3133+03 

,2<  84  +  04 

- !  :  '•  v :  *  5 

C<  7  5 

:  (  a  : 

-./iic+:3 

/  -.4**6+;4  .  *, 

.‘497+03 

.  4  3  c  4  +  '  4 

i  -.*••■  -i  +  :*  .b*:)+<:2 

l?56+05 

" .  1275-'.  2 

u  . :  *•  l  + :  o  - . : 1  /  ■  * ; 

.*6r  S*-'* 

-  .  1 4  *  6  ♦  ?  6 

•  ■  '••*+?  4  ♦  +  :  < 

“  .  1  a  -»  +yft 

•  .  746  .*4 

.  l'"vV  +  :!; 

-.'.•i;5e  +  oi 

-.jCA"*  ? 

The.  !\tf  +  :  •  i. 

.2’  7*rJ 

J475+-3 

+  57  }+0  3 

- 

,1475+03 

275C+0?  -. 

?l«7+02 

m 

,0E75  +  :.3 

2107+:? 

i52r+?4 

T»r,wE"  '*i L  V  !  7  !i$  .!T-  •; c. Ss F’ t ^  Tf  •  V&t. auL  ’'E“!a.r 

‘•tPe-F.*  CF. 

axfs- 

. 

r 

r 

—  • .  *  ■  ■  4  - .  •  *  *  4 : 

,  74C-  +  -J 

_  ..r  -  r 

.  ..  . 

.-err 

m  fO««- 
•  w  v 

Tm^-lPC  1  T ►  /  T  !  (  \  C)Li.  ■'  •  v'E 

'jTCfc,  TP- 

./*  *•••::  - . i :  -  : 

.•Mfc  -,2 

.1 75C---; 

ST  At- 1  l  !  Tv  .  .  ?V<?T;  ;•  ul> 

A’  C--EP*  T 

•'fc  T  A  *  -.lb1 

p-i 

i  7 1 2  ~  -  w  1 

aipo'af’  r  :-r  ’  -l  srtf  :■*  . 

NOT  REPRODUCIBLE 

2'jrr 

SIKORSKY  S-56  HELICOPTER  JUNE  2  1970  *OSTAB*B  DERIVATIVE* 

CASE  11  fi^EEr*  33 . P  FT/SfC.  h-DCT«-7,5  FT/RfeC.  r,AMNA«-12.$  016* 
CROSS  WEIGHT*  11067  «lH»  SEA  lFVEL  DYNAMIC  T  |  P  LOSS  (TED 


STABILITY  -?WI\/Tivr  ‘  AT  < I Cc  5- 


i 

V 

* 

P  0 

n 

k 

.'Hi  to? 

-  .9!  *  c 

-,v67r  *f2 

-  .6446*'' 3  .IRA7*  :4 

,3212*C3 

V 

.  1  '**••'  ♦ 1 

33 

-.7J?'*r3  - . 7106*23 

.4991*03 

l 

-.11  5 

-.172'>*,:i 

-.1195*03 

,327f*ri  .2729*03 

, 7444603 

L 

- . /S7 

-.651»**yk 

-,.'417*02 

-.1A1«**>;5  -.1041*05 

,2665*04 

V 

.  m’Mci 

.it/**':* 

,lftVC*01 

.1060*1.5  -.1744*05 

-,2266*04 

\ 

-.1  'r/+zi 

.?22>*D3 

-.1061*03 

,4919*02  ,1619*04 

-.1029*05 

%,.T 

v  :j  ;T 

.  roT 

P  ?OT  <5  roT 

H  OPT 

i 

- .  l  *-  b  l  -  r 

-.2*1  -:3 

-.HA21-C2 

-.1754*^2  - ,9i52*Cl 

,4C65*C1 

V 

.63^  '-C‘l 

.2767-01 

.942**r.l  -.1933*32 

-.4366*01 

l 

.!H?/6-y 4 

-  .M»2l-b3 

.3701-02 

.H077*ol  .3907*01 

-.1622*01 

L 

.'■»23S-C1 

-.l»2'j-03 

.4344-00 

.2536*04  -.3262*03 

57*3*03 

M 

- .495J-C1 

-.1071*00 

.3235*03  .2672*04 

-.7235*02 

\ 

-. 1953-C1 

2134*01 

-.ioPo*cn 

-.5*76*tJ  .4436*02 

.2104*03 

rl  1J 

r<  ?) 

r<  m 

C(  4) 

X 

-.1° 33*05 

- .5511*03 

.  1299*05 

-.34»t*p2 

V 

•1245*05 

.6115*03 

.3927*04 

; 

- . 7911*05 

.2'-24*C3 

.1194*04 

-.3916*12 

L 

.2749*35 

.1**15*'J»> 

.3339*04 

-•1136*05 

M 

.£*  !6*C5 

.2404*04 

-,1».64*U6 

-.2906*24 

\ 

.14%S*C6 

-.42*i4*fib 

.3312*04 

-.1311*06 

the  inertia  Tr\so« 

,7127*04 

2256-0'  , 4264*04 

• 

.2254-05  . 

2750*^5  ,4700-06 

,4264*04  . 

4700-06  ,2196*05 

TRJMME3 

VeL  -CITIES 

with  RE5PFCT  TO  overall  vehicle  REFERENCE 

AXES- 

M 

w 

P  0 

« 

. i?t7*rz 

-.3726-Go 

.#♦674*01 

-.P00O  .oono 

-.0009 

TRIMMF.C 

ITERATION 

COL'JV  VECTOR,  TE- 

.23H1-:: 

-.1  3S7-r.i 

.2205-01 

•1349-00  .3569-01 

-.2435-01 

STABILITY  AXIS  GYSTfeS  fc  iLfc*  ANCLES-  Tm£Ta«  -.2237-00  PHI  -.*496-01 
AIRCRAFT  iSF.RTUL  SPEED*  .3330*02 


*!KO»SKY  S-58  HELICOPTER  JUNE  2  1970  HOSTAB-B  DFRIVATIVE8 
CASE  12  $°EEP*  67.®  FT/SEC,  h-O0T*-7.5  FT/SEC.  GAMMA*-6.35  DEC* 
CROSS  WEIGHT*  11«67, LS.  SEA  lEVEL  DYNAMIC  TIP  LOSS  (YES) 


STABILITY  fTWIVATlVt  v AT- IC"S- 


V 

V 

V 

p 

0 

R 

X 

-.i’*"?+gp 

- .  6fib4-f'C 

-.7374+02 

- • 7389+53 

.1109*04 

,1364+03 

V 

,  i'*  •6+c; 

-.24 /?*•*.? 

“ . 11C 7+01 

* • 11 l3+n4 

-.7065+03 

. 5480*03 

2 

-,(«V<1  +02 

-  •  2  +  4*. *01 

-,?‘t*2+03 

-.1559*03 

.8640*02 

.8109+03 

L 

,i>':»+ci 

- . 1103+G3 

-.7699+F2 

-.1739*05 

-.9923+04 

.2017+04 

V 

,  lf’3.*+C3 

.1396+02 

.3498+02 

.1029+5S 

-.1968+05 

-.6601+03 

N 

-.1536+03 

.2766*03 

-.7623+03 

-.4786*03 

.2095+04 

-.1478+05 

U  i?T 

V  I);;T 

P  DPT 

R  00T 

R  DOT 

X 

- .  I 

-.2941-1-3 

-.1674-01 

-.2202+02 

-.9336+01 

.2419+01 

V 

.  l>2h©-C2 

.6205-01 

.4642-01 

.9534+01 

-.2210+02 

-.3140+01 

2 

.4490-03 

- .6*45-03 

.3924-02 

.4331+01 

.1176+01 

-.4466-30 

L 

.1367-co 

.6527-01 

.1283+01 

.2631+04 

-.3509+03 

-, 2692*03 

M 

-.1192-02 

-.3325-01 

-.7717-01 

.3540*03 

.2663+04 

-.3734+02 

• 

-.1937-01 

-.2074+01 

-.1*73-00 

-.3236*03 

.1312+02 

,1074+03 

C<  1) 

C<  2) 

C(  3) 

C(  4) 

X 

-.1231+05 

-.6127+03 

.1370+05 

-.4237*02 

V 

-.2149+03 

.1235+05 

.6775+03 

.3834*04 

z 

-,  »V>’6+05 

.5792+02 

.1276+05 

-.4467*02 

•  L 

.1426+05 

.l»29+06 

.6700+04 

.4032*04 

M 

.5554+05 

.5141*04 

-.1*65+06 

- « 21$8*r4 

*. 

,9a»»9+0b 

-.2166+05 

.1769+05 

-.1294*56 

THE  INERTU  TENSOR 

1 

6233+04  -. 

1460-C5  , 

2404+Q4 

"I 

1460-05 

2750+0* 

1651-06 

• 

24j4*n« 

1651-56 

2275+05 

trimmed 

velocities 

wITm  RESPECT  TO  OVERALL  VEHICLE 

REFERENCE 

AXFS- 

V 

•l 

P 

0 

R 

.+712+02 

-.4657-06 

.9576+01 

-.onco 

.ooon 

-.0000 

trimmed 

iteration 

COLUMN  VECTOR.  TE- 

,2134-OC 

-.1163-01 

.4C56-01 

.6954-01 

.3086-01 

-.1384-01 

STABILITY  AXIS  SYSTEM  EULER  ANGLES-  TmETa*  1108+00  Pwl  -.1392-01 
AIRCRAFT  PARTIAL  SPEED*  .67*0+02 


239 


Sl«"RS<Y  S-M  HELICOPTER  JUNE  2  "OSTAB-B  DFRIVATIVES 

CAS*  13  5t*€E,.*»  1 01 . >  rT/src.  .,-r"T»-7,5  PVSrC,  Gam^-4.12  QEG, 

CROSS  11067 «LS«  SEA  LFvEL  DYNAMIC  TJP  LOSS  (YES) 


STABILITY  ''PSIVtTjvf  ***RJC*S- 


1,1 

V 

P 

P 

R 

R 

X  - 

.1436*02 

-.4719-nc 

* , i74o*02 

-.7491*03 

.1130*04 

,5302*02 

Y 

.0A79-CO 

-. 3144*02 

-.11 »3*C1 

-.1173*4 

-.6965*33 

.6126*03 

z  - 

•3J?i*:2 

-.3r04<-ci 

-.?42?*P3 

-.4R33*P3 

-.0725*0? 

,0663*n3 

L 

.VA«j7»i;i 

-.1331*33 

-.''•97l*01 

-.1759*:5 

9760*04 

,203«*04 

M 

.95l5*02 

.1404*02 

.7749*02 

.1030*35 

-.2111*35 

-.2456*03 

N  * 

.9*01*02 

.3?»0*>*03 

-.3414*03 

- .  73i?*:*3 

.3390*04 

-.1659*1)5 

w  "RT 

v  ::T 

••  1  ll 

P  pot 

Q  COT 

S  DOT 

x  - 

.1S42-C? 

-.4345-03 

-.X613-C1 

-.2332*02 

-.9259*31 

.13*3*21 

Y 

,3396-0? 

.704J-01 

. 4426-C1 

.9675*01 

-.2240*0? 

-.2Y37*01 

z 

.4307*03 

-.7492-03 

.5360-02 

.3277*01 

•1590-00 

-.1492-00 

L 

.1067*00 

.1909-UC 

•  1 9  7  0*  C 1 

.2653*04 

-.3534*03 

-.1570*03 

n 

.0443-02 

-.2800-01 

.421H-C1 

.3639*03 

.2661*04 

-.1936*02 

n  - 

.1213-01 

-.2334*01 

-.2.164-01 

-»2?5l*"3 

-.4623*01 

,9432*02 

C«  15 

C«  2) 

C<  3  5 

r.t  <» 

x  - 

.1034*05 

-.6201*03 

.1376*03 

-.5646*02 

Y  - 

,i 653*0? 

.1232*03 

.7142*03 

.4397*04 

z  - 

.. 012*06 

.9463*01 

.2370*03 

-.5413*22 

L 

. 1454*05 

.1825*06 

.«ll7*t-4 

,1229*"5 

M 

,8777*05 

.  5  7  b  4  ♦  u  4 

-.1906*06 

-.2272*: 4 

N 

.6c:i*D5 

-.1291*03 

,3445*03 

-  .  i 4e9*'6 

the  inertia  tensor 

• 

6033*04 

.1970-24 

1533*24 

*  1 

1972-06 

.  2  75C*0R 

J4Q7-r,7 

• 

1533*04 

,  1  4  o  7  -  2  Y 

2?95*25 

TRIMMED 

VELOCITIES 

•  ITh  RESPECT  Tn  OVERALL  VEMlCLf 

REFERENCE 

AXES* 

l 

. 1011*03 

V 

-.9313-05 

r- 

,5086*01 

f  • 

-.Or'  " 

r 

.2000 

n 

-.oicr 

trimmed 

ITERATION 

COLUMN  VEC 

Tr'W,  TE- 

.2:95-c:: 

-.1302-01 

,  '->36  6- LI 

.4330-'.! 

. 1566-11 

-.1 J53-01 

stability  axis  SYS 

TfS  ELLER 

4‘ULEC- 

T*Et6*  -.739 

5-01  PHI 

-.3056-01 

AIRCRAFT 

INERTIAL 

SPEED*  .1 

013*03 

240 


SIKPWV  s -56  «EL1C:PT£0  2  i970  l0*T4p-9  ftFRlVATf Vf§ 

CASE  H  rs£E:«  169. r.  FT/SEC.  ^-rr.T«-?,%  CT/pEC,  G»*'4«-2.M  dec. 
CROSS  •£j5''Tt  1J tbt^h,  SU  l^-VEL  r. v \ a v i c  rjp  LOSS  (Vf-.S) 


T491LITY  -ta; .. 

*•'  If. 

: 

V 

• 

* 

f. 

H 

X 

• .  1 1  c  » ♦  !■  <• 

-.24?  9-. i' 

-..nii*:i 

-.774**-; 

• i:&6*:4 

-.6736*12 

V 

-  •  A  4  2  1  *  "■* 

-.11644-4 

-.69«1*23 

.7246*03 

2 

.ir 

-.53*1*01 

-.;?i  :*ri 

■ , 1 "77* "4 

-.2937453 

.95S?*03 

L 

-•1>A  *03 

.  >v:6  *c? 

-.lA74*-b 

-.1:27455 

.2642*04 

M 

,A'"'b  +  Z? 

.2 11?*02 

.1M«*C3 

.lioo*:* 

-. 2296*05 

.6725*03 

V 

-,b7'id*r? 

.  4  r  r  ♦  r.  3 

-.3624*1.3 

- , j -79*-4 

,4947454 

-,25ll*flS 

v  l"! 

*  :  *.t 

p  -r»T 

".  ?0T 

H  O^T 

X 

.ii  *•»-:? 

574A-:i 

-.22M*:2 

-.9139*5: 

-.  J»oe-:o 

Y 

. 75i* -:  1 

. !  ;  *>  3  ♦  J  0 

. 10494"? 

-.2:324-2 

-.2337*01 

7 

-.-Mbs-'  ; 

-  .  p  7  /  i- 'i 2 

.1634-C3 

•3293*01 

-.5673-OC 

.1G6MC0 

L 

-,ftOHY-r i 

.42i7-nn 

,?6M*rA 

-.3310*03 

.3599*02 

M 

-.tiOl" J2 

-.6576-Ci 

.bJlb-Cl 

.36:0**^ 

. 2667*04 

,9«93*n 

\ 

.  t  i»  ? ;  -  i' 

-.?347*Gl 

-.695**0/ 

- . 4492*r 2 

.9064*02 

Cl  J  ) 

:<  2) 

cf  3; 

Cl  4  ’ 

X 

-,t<‘  /?*04 

-,6095*b3 

.1239*05 

- . l<;S4-3 

Y 

-.12  42*::  3 

.  1  ?  4  ft  ♦  C  5: 

,  <i  ■)<,  9  ♦  n  3 

.5153*’ 4 

z 

-.n  /  /♦"* 

.  i?b**r2 

.4403*05 

-.13444-p 

L 

.2134*:% 

.  :p:j4*0b 

-.1457*:,4 

.?7tf>*-!> 

•A 

-  .  ?  ^ 7  ♦  D  ft 

-. 43334-4 

4  « 

% 

.  jm:*"  •> 

-.72"! '.*3? 

.  AC"  «*L5 

-.17074* 

HE  INERTIA  TL’oO’x 

,3«9rt^'4 

23*1-06 

2431*03 

m 

.  ?  7  M  -  '  ft 

?>•>:♦"* 

2*75-06 

,<4ji*:’3 

?679--» 

r 

'RIK«E0 

VEL^r  1  T  J E a 

- 1 T«  HtS^ECT  TO  OVER 

ALL  wt«*CLr 

“6*6 RENTE 

A*?S- 

V 

i* 

P 

t' 

A 

.  1  ft  9  c  V  7 

-.1*62-:  t< 

.7390*01 

•  #  ftr“ft 

."•C"C 

-.OOOT 

RIWYED 

ITcVaTU:. 

CC.Lv*".  VF  i 

:t^,  tf- 

•  «  A  fc  A  -  0  . 

-  .  V  1 1>  -» -  '  1 

.  Y«73-.i 

.6  '  71- -i 

-.3:r6-:: 

-.1495--1 

STABILITY  AMS  f,y^Tt  '•  £.._ra  i  .'Lcr-- 
.JRCRAFT  ;  r=T!Aw  .  1  ft  ^  L  ♦  C  3 


SIKORSKY 

5-56  H-L1C 

OPT!  B 

jM  5  1  97 

mDsTab-R 

DEHr'ATf  vES 

CASE  15 

SPEEDS  15. 

FT/SFC. 

m-DOT»  lb 

iFT/S£C,  r,A’4MA»-9n. 

DEC, 

CROSS  wMf.HTs  11*1^7 

.Li'.  Sf 

LF''tL  - V“'AMir,  Tlp  LOSS  (YES) 

STABILITY  *PRlV..T!' 

F.  ’■  4 rR I Cr  S- 

•  i 

u 

P 

f » 

X  - 

, 7757+0? 

,66*»-'-*l 

.1208+01 

,  9>32+*3 

.1934+0? 

-.5464+02 

V 

,89ib-n  - 

,1332+02 

-.5951-00 

.2 7»3+*3 

- . 66*  0+03 

,9469+03 

l  - 

. 1432-no 

,589* -o: 

-.6721+01 

,3-44+-2 

- ,  9i'53+r,T 

-.7415+03 

L  " 

.  1  2*6  +  0  3 

,  2  0  B  7  ♦  *  ? 

,?5l 0+01 

-.8141+04 

-.37l4  +  rj4 

, 1856+04 

v  - 

. in  7+r? 

.242^+02 

-.1 123+03 

.3151+03 

-,W«9  +  t;S 

-.1101+05 

N  - 

. 1034+01 

.1293+03 

.1669+0? 

-.1492+04 

.1056+05 

-.1596+05 

V  DOT 

V  DPT 

«  POT 

P  DOT 

n  *OT 

R  DOT 

X 

,*•526-03  - 

.1447-02 

-.3174-04 

.9589-01 

.2879-00 

,1532-00 

Y  - 

,<5«9-02 

,6U*’S-0l 

,9294-04 

-.1804+01 

-,1792+n? 

-.1024+02 

2  - 

.*3p4-;j2  - 

,5932-03 

. 1249-03 

-,3*!87-''0 

.  9955+01. 

-.1783+02 

L 

. 7422-01  - 

.2287+01 

.6600-03 

.8139+02 

-.1096+03 

,2295+02 

M  - 

.1B9M-00  - 

,1165+00 

-.3673-02 

-,763R  +  !)2 

.2673+04 

-.3188+03 

N 

,  4  3  4  6  -  0  <j  - 

,2935-OC 

-.5704-0? 

.1419+02 

.3282+03 

,2680+04 

C(  D 

C(  2) 

CC  7) 

C(  4) 

X  - 

.<1727  +  05  - 

,36<3+03 

-.2007+03 

-.1554+03 

Y  - 

. 30*7+04 

,1244+0!> 

.5636+03 

.4235+04 

2  - 

,3419+02 

,  5  7  2 7<  +  0  3 

-.1247+0? 

-.2?95+n2 

L 

,1716+06  - 

. 1455+04 

,6149+04 

-.1405+06 

M 

. 7994+04 

.1033+04 

-.1872+06 

-.7130+04 

N 

,14°l+05  - 

,1872+06 

-.9393+03 

* • 19q7+o5 

the  inertia  tensor 

• 

2337+05  -. 

1347+03  -. 

6532+n3 

*  . 

1347*03 

2750+05  -. 

l9fl5+*2 

*  • 

6532+03  -. 

1985+02 

5920+r 4 

TRIMMED 

velocities 

vJTh  RESPECT  TO  OVERALL  VEHICLE 

hefepence 

AXES- 

, 

V’ 

w 

P 

t\ 

m 

,57?3-0*1  - 

.455r'-rc 

,1496+02 

- . unoo 

."(PO 

-.0009 

trimmed 

ITERATION  COLUMN  VECTOR,  TE- 

. 2526-00  - 

.1322-01 

.3935-02 

.1655-00 

.38*3-01 

-.3040-01 

STABILITY  AXIS  3YSTF- M  EULFR  A’lOlES-  tm£TA«  1571  +  51  PHT  -,1.769-01 
AIRCiAFT  IN6RTUL  SPEED*  ,<5ro+C2 


N0T  REPRODUCIBLE 
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SIKORSKY  5-58  HFl!COPTEr'  Jl»NF  5  197  '4PSTAH-B  DERIVATIVES 
CASE  16  SPEED"  33, 8  FT/SEC.  H-DOT"  15, Ft/SEC.  Ga“HA«-2A,4  DEG, 
GROSS  WEIGHT*  11667, Lfc.  *EA  LEVEL  nrUMfC  TlP  LOSS  (YES) 


STAHILJTV  IjPRJ VATIVF  MATRICFS- 


I1 

V 

w 

P 

0 

R 

X 

-.7741+02 

-, 9424-00 

-.2984+02 

-.4092*03 

.11*4*04 

,5650*03 

Y 

,18"3*C1 

-.1662402 

-.1841-00 

-.84i7+n3 

-.6737+03 

.7139*03 

Z 

- , 1379+C3 

-.8*41-00 

- , *790*02 

.6488*03 

.6688*02 

,4436*03 

L 

-.969/+02 

-, 2*1*402 

-.4689*02 

-.1538*05 

-.9755*04 

,4139*04 

to 

,  in  '104-03 

,1514402 

-.2*26*02 

,9534*04 

-.1777*05 

-.4587*04 

N 

-.2237403 

.229T+03 

-.8077*02 

.1*85*04 

.3146+04 

-.1105*05 

U  HOT 

V  DOT 

W  DOT 

P  DPT 

a  pot 

R  DOT 

X 

-.lhf'4-02 

,1172-03 

-.4313-02 

-.1406+02 

-.7474+01 

,7055+01 

Y 

.1102-01 

,6iof<-rii 

.2185-01 

,8003+01 

-.2045+0? 

-.6287*01 

z 

•  2553-02 

,9420-04 

.3463-02 

.1291+02 

.6520+01 

-.6420*01 

L 

.16*7-00 

-.6503-00 

.3383-00 

,2141+04 

-.3141+03 

-.1045*04 

M 

-.65^3-01 

-.4238-01 

-.1941401 

-.1203*00 

.3056+03 

.26*8+04 

-.1506*03 

N 

-.9192-01 

-.1741-00 

-.1050+04 

,1293+03 

.5996*03 

C(  1) 

C(  7) 

C<  3) 

C(  4) 

X 

-.3603+05 

-.4637+03 

.1204*05 

-.311**02 

Y 

-.5613403 

.1235+05 

.6066*03 

.3753*04 

Z 

-.7005405 

.3677+03 

-.3323*04 

-.350**02 

L 

.57*7405 

,1648+06 

.4514*04 

-.3996+05 

m 

.5336405 

.3583+04 

-.1849*06 

-.2734+04 

N 

,12*9406 

-.8325+05 

.11*4*04 

-.1192+06 

THE  INEPT! A  TENSOR 

.9797*04 

1951-05 

.7202*04 

- 

.1951-05 

2750*05 

.7937-06 

.72C24C4 

7937-06 

.1919+05 

trimmed 

velocities 

with  RESPECT  to  overall  VEHICLE  REFERENCE 

AXE5- 

U 

V 

W 

P 

a 

R 

.2972402 

-.3725-06 

.1610*0? 

-.0000 

.0000 

-.0000 

trimmep 

iteration 

COLUMN  VF.rTOR,  TE- 

.22*1-00 

-,1171-ni 

.2062-01 

. 116°*00 

.36*4-01 

-.2058-01 

STAP  IL I TY  A  K I S  SYSTEM  E"LFR  ANGLES-  THgT  A  *  -.4597-00  PH!  -.2295-01 
AIRCRAFT  INERTIAL  SPEED"  ,33«C*0? 


2L3 


SIKORSKY  S-58  HELICOPTER  J'JNE  5  19*0  MOSTaP-B  DERIVATIVES 
CASE  i7  SPEED*  A7.§  FT/SFC.  H-OOT*  15, FT/SEC,  GamMA*-12.»  DEG, 
CROSS  HEIGHT*  11667, LB ,  SfcA  LEVEL  DYNAMIC  TlP  LOSS  (YES) 


STABILITY  DERIVATIVE  MmTPJCpS- 


u 

V 

w 

P 

r> 

H 

X 

-,3071*02 

•  ,6409-00 

-.4431*02 

-.7037*03 

.1207*04 

,2903*03 

V 

,•134-00 

-.2396*02 

-.5853-00 

-.1127*04 

-.6851*03 

,6770*03 

2 

-.9019*02 

-.1695*01 

-.1979*03 

,2?44*C2 

-.4081*02 

,7170*03 

L 

-.2605*02 

-.6946*02 

-.4376*0? 

-.l774*n5 

-.91*1*04 

.2439*04 

H 

.1001*03 

,1090*02 

.3054*02 

.9721*04 

-.20?7*05 

-.1919*04 

N 

-,1SSS*03 

,3062*03 

-.3062*03 

.3540*03 

.3236*04 

-.1475*05 

u  OOT 

V  DOT 

K  DOT 

P  DOT 

R  OOT 

R  DOT 

X 

- .4056-02 

-.2069-03 

-.1619-01 

-.2770*02 

-.*842*01 

,5099*01 

Y 

,8829-02 

.6102-01 

.3936-01 

, 0825*01 

-.2394*02 

-  ,408?*0l 

z 

-.4975-03 

-.4060-03 

.5470-02 

.7257*01 

.2227*01 

-.1612*01 

L 

• 274S-00 

-.1603-00 

.1210*01 

.2524*04 

-.3592*03 

-.5597*03 

W 

-.2960-02 

-.2222-01 

-.3282-01 

.3613*03 

.2656*04 

-.6018*02 

N 

-.2296-01 

-.2036*01 

-.3165-00 

-.5971*03 

.6346*0? 

.2059*03 

C(  1) 

C(  2) 

C(  3) 

C(  4) 

X 

-.2207*05 

-, 6264*03 

,1484*05 

-.2729*02 

Y 

.1591*02 

.1222*05 

.6637*03 

.3764*04 

2 

-,•686*05 

.1249*03 

.1075*05 

-.2991*02 

L 

.2153*05 

,1766*06 

.1062*05 

-.1015*05 

M 

.5525*05 

,7046*04 

-,  1840*06 

-.1501*04 

N 

.6707*05 

-.4128*05 

.1964*05 

-.1257*06 

THE  INfRTU  TENSOR 

.6977*04 

5636-06 

4175*04 

- 

.5638-06 

2750*05 

1147-06 

.4175*04 

1147-06  . 2?01*p5 

TRIW1ED 

velocities 

1  with  RESPECT  TO  OVERALL  VEHICLE 

REFERENCE 

A.XES- 

J 

V 

W 

P 

P3 

R 

,6563*0? 

-.1863-08 

.1701*02 

-.0000 

.0000 

-.onoo 

TRIMNEO 

ITERATION 

COLUWV  VECTOR,  TE- 

,1957-00 

-.6557-02 

.3762-01 

. 3991-01 

.3Q45-01 

-.7277-02 

STABIL1TY  axis  SYSTEM  EULER  angles-  theta*  2231-00  PHI  -.7459-02 
AIRCRAFT  INERTIAL  SPEED*  . 6780*02 


SIKOWSKY  S-*<8  hF.LIC'OPTC  J'KE  5  197  ,  '"OsTar-R  DERIVATIVES 

CASE  1«  SPEEn«iCl ,  i>  PT’src.  i-DOT*  15.FT/3EC.  GA^Aa-S.S  PEC, 
CROSS  WEIGHT*  11*67. LH.  rb  -  LE^ftL  DY-A1*!*  Tl"  LOSS  (YES) 


STABILITY  DERI  V/iTJ  VJ-  ;4.i+R!cr$- 


'J 

t 

Y. 

P 

r- 

R 

X 

-.1974+02 

-.  511-i-fo 

-.3446+02 

-.7546+63 

.  12‘53+Q4 

.1640+03 

Y 

,4087-00 

-.3064+02 

- ,5393-00 

-.1205+04 

-.6762+03 

,6965+03 

z 

-.‘>042+  n? 

-,2l7#+?i 

- , 2394  +  0  3 

- .  3592+ "3 

-.1840+03 

.8107+03 

L 

-.3l;t6+Cl 

-.101t'+f)3 

-.3669+02 

-.18Q9+65 

- .  9q?6  +  0  + 

,2028+04 

iS 

.92? 3+02 

, 1046+H2 

.7622+02 

.9453+64 

-.?l74+05 

-.9473+03 

N 

-.1237+03 

.3542*03 

-.4092+03 

-.3648+63 

.  4Q68+04 

l»3?+05 

'1  DOT 

V  D6T 

'  SOT 

P  DOT 

0  60T 

R  DOT 

X 

-. '339-0? 

,6944-65 

-.2626-01 

-.2469*02 

-.8939+01 

.3243+01 

Y 

,*6?2-v. 

.  76  35-01 

.5107-01 

,9ll7+oi 

- . ?444+02 

-.3598+01 

V 

L 

,4872-03 

.53Q9-03 

.6417-02 

,5086+01 

.82?2-06 

-,6537-Of 

L 

.2437-00 

, 2662-Pl 

,1984+01 

.2603+04 

-.3663+03 

-.3415+03 

M 

,4969-02 

-.2349-01 

.1048+00 

.3751+03 

,2664+04 

-.4859+02 

H 

-,4524-Cl 

-, 2357+01 

-.3542-00 

-.4162+03 

.3019+02 

.1368+03 

CC  1) 

C(  2) 

C(  3) 

C(  4  ) 

X 

-  •  1719+05 

-.6491+03 

.1536+05 

-  •  31 8 8+ '2 

Y 

,2374+03 

.I2l6+n5 

.6751+03 

.4389+64 

z 

-.1002+06 

.4513+02 

.2255+05 

-.3432+02 

L 

.1732+05 

.178++06 

.1082+05 

.1421+04 

M 

,4871+35 

.  7  7  3 ri  ♦  0  4 

-.1983+06 

-.1367+64 

IN 

,2571+ns 

-.2593+05 

,4089+05 

-.1471+06 

The  INERTIA  tensor 

• 

6349+04  -, 

2911-06 

2758+64 

-  , 

29H-06 

2750+05  ,3795-"7 

, 2753+04 

3795-Q7  .2263+65 

TRIMMFD  VELOCITIES  with  RESFECT  To  OVERALL  VEHICLE  REFERE^CF  AXES- 

* 1  V  '/  p  f  •  ^ 

.1002+03  -.1397-Os  ,1650+02  -.0000  .n0ri0  -»000n 

TRIHHED  I  Tg R A T I  H\  COL'-H*  VC.-TOR,  Tt- 

,1907-00  - , 93l 9-  '2  ,5124-Gl  .23i5-oi  .1495-01  -.3688-02 

STABILITY  AXIS  OYSTER  b 1  'L^  •<  A’  GLES-  T-<ETA*  -.14P3-0P  p-i1  -.3728-0? 

A  I RCRAFT  INERT  I  /il.  SPEED*  , ’015  +  03 


NOT  REPRODUCIBLE 


2U5 


SIKORSKY  8-58  Wf-LICCPTC^  J'lM  5  1970.  MOSTah-B  0F.R ! VAT ! \'E$ 
CASK  10  SPLErtifcO.O  FT/SCC.  H-UOT«  15. FT/SEC.  :.AMMA«-5.1  6EG, 
GROSS  UFI3mT«  11M67.LP.  SEA  LEVEL  DYNAMIC  TLP  LOSS  (*£S> 


STAPILITV  Ot'R!  V  aTJ  \'r  ‘•AVIC'S- 


J 

w 

M 

P 

R 

X 

-.1631*02 

- . 4?0*-00 

-.1560*02 

-.7592*03  .1164*04 

-.1054*02 

Y 

. 46H3-DD 

-.4339*02 

-.1464*01 

-.1197*04  -.6740*03 

,7645*03 

Z 

-.10-3*02 

-,449* *6i 

-.2725*03 

- .99x0+63  -.3539*03 

,9219*03 

L 

.q622*01 

-.  1*66*03 

.1726*02 

-.1*23*05  -.95c6*04 

,2441*04 

M 

.«09*r.i2 

.1674*02 

,14A')*03 

.1067*05  -,23c7*u6 

,2114*03 

N 

-.67?4*02 

.4022*03 

-.4462*03 

-•1194*04  ,589(j*n4 

-.2*71*05 

U  DOT 

V 

4  dot 

P  DOT  0  ^OT 

R  DOT 

X 

-.2*96-03 

-.1646-03 

-.3785-01 

-.2430*02  -.8976*01 

,6177-00 

Y 

.1679-02 

,7963-01 

."237-01 

.1008*62  -.2272*07 

-.2934*01 

7. 

-.3196-0? 

-.4296-02 

,9833-03 

,4575*01  -,1658-on 

-.8313-01 

L 

,6977-01 

.3047-00 

.3090*01 

.2666*0"  -.3449*03 

-,7Sq«*02 

M 

- i 3l?5-02 

- , 4864-01 

.1722-00 

.3729*03  .2661*04 

-, 7880*01 

N 

-.5912-02 

-.2663*01 

-.3345-00 

- . 211**03  -.2474*02 

.98io*02 

C(  1) 

C(  2) 

C(  3) 

C<  4) 

X 

-. 1202*05 

-.6304*03 

.1429*05 

9449*02 

Y 

.1446*03 

,3224*05 

, *192*03 

,5130*04 

Z 

-.1177*06 

.4920*01 

,4463*05 

-.9269*02 

L 

.2413*05 

,lfil6*06 

,1936*0" 

.2001*05 

M 

. I575*n* 

, 5837*04 

-.2071*06 

-.2983+04 

N 

-, 7n77*04 

-,B62''*f4 

.7387*05 

-.1715*06 

TME  INERTIA  tensor 

3363-06  ,9"l2*n3 

• 

5951*04  -. 

~  • 

3563-06 

2750*05  .1622-67 

1 

98i?*D3 

1622-0*  .2303*05 

trimmed 

VELOCITIES 

WITH  RESPECT  TO  OVERALL  VEHICLE  REFERENCE 

AXES- 

'  1 

V 

w 

P  0 

,16*7*03 

-.2794-08 

, 9660*01 

-.ORIJO  .nooo 

-.0000 

TRIMMED 

iteration 

COLUM"  VECTOR,  TE- 

,2168-00 

-.173--01 

.8740-01 

,3904-ri  3168-pi 

-.8025-02 

STASILITY  avis  SYSTfc-v  E  'LFR  ANCLES-  THE*A«  -.8888-01  PH!  -,*0*3-02 
AIRCRAFT  INIFRTIAL  SPEED*  .1690*03 


NOT  REPRODUCIBLE 
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f 


I 


SIKf'QSKV  S-58  t-ELICOPTr'Y  JiTE  2  1970  *2FTaB-B  DERIVATIVES 

CASE  2"  SPELT*  *35. ft  rr/SfcC.  m-1CTs-?2,5  fT/SFC.  GA,VVA*-41 . 75  DEC# 

5R0SS  4.1C^Ti  11BA/.LB,  SEA  LfeVEL  D^AXJC  T I P  LOSS  (YES? 


STABILITY  »'ERIv..Trvr-  '  !  C‘  S- 


w 

? 

0 

H 

X 

-.  1. 7  ft-*  'j  3 

-  .  5  5  Vr>  -  ■ ' 

. 3464+21 

.I4?3*r? 

. 1213*04 

,6296*03 

V 

.1 

.VM-po 

-.655?+73 

-.6434*03 

,9105*03 

l 

:v?^. 

.1  >  Jt  ~  -  j  i 

-.3723*1 1 

2257+03 

, 469P+00 

L 

-  .  i  i  2  * 5 

.294:+t2 

- .  v  053*[;2 

-.i32n*:s 

- . H975+Q4 

,5174*04 

M 

. V32«*22 

.1449*02 

-.5762*02 

,  7 A44  +  ^4 

-.1795*05 

-.6883*04 

V 

-.;;i5n*  ; .< 

.  >'  i  P  ^  *  0  3 

-.155**22 

. 32?K+  4 

.4792*24 

-.1267*05 

• " '  T 

v  f:  t 

■  ,rT 

p  per 

•;  "OT 

H  DOT 

X 

- .  i  ’  '■>  - >■ 

*  •  ?.  -i  '>-■.!  3 

-.  734',+  i 

-.46l2*ul 

.6649*01 

V 

.  I5i5-;i 

.5 >51*01 

.1473-01 

,S9«a+m 

-.2099*02 

-,6084*01 

L 

- .  *  449-03 

.37H1-02 

.l5?i +rp 

.9256*21 

-.1367*02 

i. 

. i54/-rn 

-.1119*01 

.i7*r-on 

.  l45S  +  'i4 

-,?6ft9+o3 

-.1295*04 

- .  i  • 

-  .  <1  1  •»•#-,(  1 

-.l/}35*_2 

.2^7fc  +  -<i 

. 2666*04 

-.2299*03 

V 

-.  L<32-.'  r. 

- . 1*03  +  11 

-.*.630-2? 

- ,  1 293+  ■•4 

.2143*03 

.1242*04 

r{  t ; 

•  '  J  (.  i 

C(  ->) 

rr  41, 

X 

-.trs-'ic*:* 

-.v.ri+z  j 

.  *963+04 

- .  3 1 1 4  ♦  :  2 

Y 

-.3!  / *» ♦  o 3 

.  1*  2  »*'jt 

,r>95(>*03 

,3665+M 

7 

•,)«  w+';’> 

.55  :  >C3 

-  .  Ji ^ 7t ♦  C  4 

“ .  33??+',2 

l 

.  ' ■.3i*;;,> 

.135  • 

. 3  394  +  04 

-.6*39+  b 

V 

.r>ji*r'3 

.  i  v  ?♦:  - 

1« 39*06 

-.2A.S3+-4 

_ 

\ 

.  I7  3i 

* • 1/32*  :i 

i 3  >*„4 

“  •  ril  7  +  r  6 

the  i  \r. 

!5TIA  TE  *  SOP 

• 

1  4*  7  +  v5  -  , 

2939-.-S 

i>55n  +  24 

-,;?3°-r5 

?75’>+-'5  ,  l '( 9 4 -  r  5 

• 

<’  h$  r+*< 

1594-25 

1462+25 

TMJMwgi) 

VELOCITIES 

K.  I  T  M  =,'f  HI 

ECT  TP  i'YEPALL  vruiCLP 

3F.FEFEN  CF 

AXFS- 

.2435+:  > 

-.74^i-r:  • 

4 

.,‘.>44+12 

r 

- .  C  ’’rT' 

•> 

•  •'n0  0 

-.0000 

TRI YMcn 

I  ic  v'AtuV'j 

COlm'1  '-'K 

T i  h  ,  TF- 

- .  r  L>  --m 

.  1  -  L 1 

•J "73+7 0 

.37S3-r,i 

-,lh92-,'l 

STABILITY  x  I  ~  ^Y^T!  •'  r,,L;.:r  AZOLES”  tHLTA*  -.72M-D0  PHI  -.2534-01 
AIRCRAFT  l  W  T  i  L  $PF?D« 


OEnovi\at'm«  c  <a«'acti;mj»tic 

HOOTS 


u  AL 

1  '  t G  T  !\  t*  V 

:•  A  :j  T 

p  « ;  ? 

-.21:44  -  j/ 

..  0':0 

•.4^‘POl 

.  'COO 

-.3120-03 

.  '.i  0  i-i  0 

-. 1*06-00 

.  JO  JC 

.3*541-01 

.  3  3  p  b  -  0  C- 

.33*1-01 

-.339^-ct 

-.19*6-0!? 

.A4A3-0O 

-.l'Jish-Ov 

- .  6  4  ft  3  -  0  C 

-. 10/1+01 

.0000 

.0000 

.oooc 

.Ot’PU 

.oooc 

.0  j?0 

.'•'JO!'  . 

NUMERATORS 

(NOTE-  NUMERATOR  ROOTS  LbSS  TP 
LARGEST  NJ-sRaTOR  HuQT  ARE  r,QT 


X<  1 ) -TO-C (  D  VUrlEKATOR 
ROOT  LOCUS  RAP*  .1413+03 
BODE  GAIN  *  -.3114+03 

ROOTS 


REAL 

PiaGINaRV 

PART 

PART 

-.12“ H-JC 

•  p  o  o  o  ■ 

-.4931+01 

.  :uOu 

-.22ft.‘i-:C 

.  3A'/!s-Cr 

-.2 26H-00 

- .  36 /b-CC' 

-.2930-31 

.58*4-00 

-.2930-03 

-  .  5ttt*4-Uv 

-.Sol  5-30 

.  30  ji 

.00  "0 

.3000 

.  o  v  :* n 

."O'JC 

.ococ 

.00  CO 

A* 


y.i  l.riE-7  TIMES  the 
IvCU'i.f.n  Pi  ThE  40DS  GAIN) 
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X(  2J-T0-U  D  J'lERATCN 
ROOT  LOCU'i  GAP.*  .1362*01 
BODE  0 A  t N  =  .?e»l3*03 

ROOTS 


REAL 

PART 

.7133-01 

1294*03 

-.4139*31 

-.1165*31 


-.2903-31 
-.2973-01 
-.4OC2-0C 
.OOP  0 
.ot.ro 
.ouoo 


X<  3)-T0-C(  1)  NUMERATOR 
ROOT  LOCUS  GAIN*  .1544*03 
BODE  GAIN  «  .1310*03 

ROOTS 


REAL 

imaginary 

PART 

PART 

2431-16 

,0000 

4963*01 

,couo 

20*5-00 

.0000 

0017-01 

.coco 

3199-00 

.0000 

2210-30 

, 6902-OP 

2210-00 

-  .  6 9 (i 2- O'1 

9/20-30 

.  onto 

0000 

.0000 

OOP!) 

.0000 

I  *  ii  li  I  \  •*  R  V 
PART 
.0000 
.0000 
.  oooo 
.nooo 


.3750-00 

-.3750-00 

iggog  MOT  REPRODUCIBLE 

•  coot; 

.none 


249 


X<  4 ) - T  c - r (  n  J"K^aTC« 
ROOT  LOCl'S  Calf'S  -  .  1  9  to  ?  ♦  ( 1 1 
BODE  CAIN  =  ./uti+C? 

ROOTS 


REAL 

piAfilNARV 

PART 

PART 

.53r  J-U ' 

P»  «"«.  **  4— 

•  .1  b  U  L1 

.  ';GOj 

.  12'  0*  Ji 

. ' )  0  fJ  , 

.2051-30 

.  J7f>2-fjri 

,2051-JC 

-.3702-00 

•  3*17-01 

.3960-00 

.3« 17-01 

-.3960-00 

.  4  to  M  9  - J 

.  CO 00 

.  0  r J r  C 

.fiOCCJ 

.oono 

.0000 

X(  5 ) - T 0 - C C  D  NUMERATOR 
ROOT  LOCUS  CAP*  -.7420-00 
BODE  GAIN  *  - . 5367-00 

ROOTS 


REAL 

IMaGJ' ARV 

PART 

PART 

,iop?*oc 

.1537-00 

.lQHP  +  'JC 

-.1537-30 

.3i»DH-no 

.  uUOC 

.1 /Jb-oc 

.oooo 

,3964*'J1 

.nocc 

.1549-0: 

.1140*01 

,1349-OC 

-.1140*01 

.DUCT 

.0030 

,oc:o 

,nO°C 

.  Cr,T’ 

.  i:0?C 

KOI  reproducible 


250 


x<  a  ) -to-c  f  n 

r  ,  a  T  ;* 

ROOT  L Or  |.i-  *  A  I  : 

”•65 

BOOR  r;  i  f  :  .  /  J  i 

's  +  r. 

ROOTS 

'■  ..I. 

t 

r  ;*  •»  r 

.2?  • 

•  i 

-.3 /-v*i: 

.  -  j  i : : 

-,1J'32+  )1 

-  .  4  » t  a  -  ) 

•  ::U;J  !'■ 

-  ,  1''  >  .  *.!'.* 

.  43l>6-  V 

-.10 

-  ,  *  3  .i  f>  •  C  .'i 

.  H'j  ,u 

.  3  v  i.1  p  -  j  r 

.  "  7 1.  -  v'  1 

V- 

1 

J\ 

O 

O 

•w*- 

1 

.nr, Til 

.  ’"'HiC 

.cum 

•  JUU 

HOI 


X(  l)-T0-(.(  1) 

J'*F.»‘AT0" 

HOOT  LOCUS  '-.Air  = 

.  2  *♦  0 1  ♦  r  i 

BOOR  GM'm  r  •  1 

c3Pi-C>3 

HOOTS 

i^F  AL 

I '-!  A  f,  I S  /.Rv 

P  A  i" 

pa-^T 

.  uf'C 

-.1133-  W 

.  i'O'.'C 

-.2V?3*.i^ 

.  G.M.: 

.32/i-c: 

. ?6”v+:i 

.3271-:: 

- .  ?  t.  u  •; + :  i 

- .  i  •»  x  i  -  j  c 

.  A 

-  .  1 *  v  1  -  T 

-  .  «  7  f*  r.  -  L  f 

-  .  3  /  2 

. r:  o  c  o 

.  Ul-"!' 

•  ■  :cr 

.0,' 

.  orci. 

251 


X(  ?)-rr- c(  <  > 

HOOT  LOC'.JS  i i.  T K  =  •  .  3 ^  7 ^ ^ 

BODE  GAIN  =  .1601+04 

HOOTS 


-  L  A  L 
PART 

-.1.-J59-LJC 

-.3659*12 

-.1361+01 

-.6393-L3 

-.6393-10 

,631fi-Ul 

.631n-Cl 

-.1162-D6 

-.1329-0/ 

.once 


X(  3  )  -  T  0  -  C  (  2  ) 
ROOT  LOCUS  GAIN 


Is  Afil\  AkV 
F  A  K  T 

.OGfcC 

.ococ 

.onco 

. <236-00 
-.4236-00 
,3S82-0r 
-.3562-0'' 

,cocn 
.  oo  no 
.oerr 


numerator 

.465^01 


BODE  GAIN  *  , 9334+C3 

ROOTS 


WEAL 

I  N„\G  INAfiY 

PART 

FART 

.0000 

-.1666+12 

,nooo 

-.1013+12 

.ouoo 

-.3920-00 

.516(1-00 

- .3920-00 

-. *3160-00 

-.1766-00 

,4446-un 

-.1766-00 

-,4446-nf! 

-.1905-30 

.0000 

.ao-o 

•  LiUOU 

.ocnu 

,0000 
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X<  4)-T0-C<  2>  NUMERATOR 
ROOT  LOCUS  G  *.  I N  *  -.4107+0? 

boob  gain  *  .?05v+n? 

ROOTS 


REAL 

PART 

-.18*6-00 

.7/27-03 

,7/?7-u: 

-.7673-00 

-.7673-00 

.14/0-00 

.14/0-OC 

,ooro 

,OC'.’U 

,0000 


1MAGI\-'.RV 

PART 

.0000 

.3615-00 

-.3615-00 

.2724-00 

-.2724-00 

,6044-00 

-.6044-00 

.noun 
.  OQQu 
.0000 


X(  5>-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  CAIN*  -  ,9560-00 
BODE  GAIN  *  -.5848-00 

ROOTS 


REAL 
PART 
.1925-00 
,1377-OC 
.171  U-UO 
,  1 7 1 0  -  0  C 
.25M0+02 
. 1 7^2-UO 
.1782-00 
.7451-08 
.0000 
,9313-09 


IMAGINARY 

PART 

.0000 

.0000 

,1774-00 

-.1774-00 

.0000 

,4511-00 

-.4511-00 

.nooc 

.0000 

.oocc 


253 


X(  6)-T0-C(  2)  HUMRRATOP 
ROOT  LOCUS  ua IN*  .J896+C 2 
SOOF  CAIN  *  .2800-05 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

.1213-06 

.OOGO 

-.1689-00 

.0000 

.2572-01 

.3658-00 

.2572-01 

-.3656-00 

- • 4360-00 

,6665-00 

-.4360-00 

- ,6665-00 

-.1017+01 

.GOOD 

.5499-00 

,3000 

-.1101-07 

,0000 

.0000 

.0000 

X(  1J-TO-CI  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.2436*02 
BODE  GAIN  *  .5503+02  ^ 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.1536-01 

.oncjo 

-.1396-00 

.cooo 

-.1697-00 

.6401-00 

-.1697-03 

-.6401-00 

- . 5126+01 

.0000 

.1224+00 

,2710+Cl 

.1224+00 

-.2710+01 

.4351-1)8 

.3000 

.0000 

."UNO 

.0000 

.MOOD 

254 


X<  JM-TO-Cl  3)  <  J  'f  w A T 
ROOT  LOCUS  :;m'«  -  ♦f. l 

HOP?.  GAIK  '  .3B0rt*C» 

ROOTS 

! v /. e. i  v.'»v 

Pft-T 

.  1001  me 

- .  loei+cc 

•  4  t{  7  V  ♦  u  1 
-  .  <M79f(il 


RE  \L 

.3CJ.3-11 
•  3  L' 1  ^*01 
. 14V3* J? 
.l<'-0  +  U2 


-.iwm 

“*  •  2  3  ii  «,  .J  U 
-.2  i/V-'Jt! 

,C::oo 
.  per  f‘ 


•  . .  -  w 

.y776-0f 

.co  no 
.oot:  j 

•  C  0 1!  0 


X(  31-ro-tc  3)  I-'IMEWATGR 
ROOT  LOCUS  Oft  iv*  ,2?h3*C2 
BODE  04  I M  *  -.2V3C  +  04 

WOOT& 


;,r. 

part 

-.U3'?^J2 
-.bit  0*01 

lvio-un 
-.1*1 ?-%' 
- .  <  r  -  rj :: 
-.425>  ••-oil; 

.  3VV*  j  / 

r 

••  v  •* 

.cc*v: 


i v'  p  a  i  \  a  ft  y 

PART 

•  r.oon 
.  onf.rj 
.0000 
.43*3-00 

-.*»jvi-cr 

.:*un 

*  •  \t  o  o  /  -  j ' 

.  IDCiC 

.000’- 

•  ?.  :;rr 
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X(  4)-T0-C<  3)  MJM5PATC-* 
ROOT  LOCUS  GAIN*  -.1473*Cl 
RODE  GAIN  »  .0  7514-0 1 


ROOTS 

RF.AL 

PART 

. 2069-07 
-. 11/64-02 
-.1714-JO 
-.1714-00 
- . 4639-00 
-.4639-00 
.3l:j-uo 
.1349-00 

.onco 

.ouro 


X(  J)-TO-C(  3)  NUME 
ROOT  LOCUS  GAIN* 
BODE  GAIN  *  .-.2405 
ROOTS 


RFAL 
PART 
. JC83-01 
.20*3-01 

-.  51344-01 
-.1975-00 
-.1VC5-0C 
-.2573-00 
-.2573-00 
-.2249-00 
. 1923-07 
.0077 


imaginary 

PART 

.0000 

.0000 

.5677-00 

-.5577-00 

.5629-00 

-.5629-00 

.0000 

.0000 

.0000 

.0000 


ATOM 

7377*01 


not  ,w»oo»e‘Blt 


IMAGINARY 

PART 

.4411-01 

-.4011-01 

.0000 

.6300-00 

-.6300-00 

.1401-00 

-.1401-00 

.0000 

.0000 

.JOOC 
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XC  ft )-TO-Cf  3>  NUMERATOR 
ROOT  LOCUS  CAP*  .1344+01 
aODC.  GAP  ■  -.3272-04 

ROOTS 


RF  Al. 

P  A !'  T 

-.3336*01? 
*. 11 '3+02 
.1253-00 
.2907-00 
,29H 7-UU 
-,lV?h-00 
-,1926-CC 
-.9544-00 
-.BU4A-08 
-.5392-07 


I  V  AG  I NARY 
PART 
.0000 
•  noon 
.0000 
.2623-00 
-.2823-00 
.6742-00 
-.6742-00 

.nuoo 

.0000 

.0000 


HO^ 


X(  1)-T0-C(  4)  NUMERATOR 


ROOT  LOCUS  GAIN*  .2523-00 


BODE  GAIN  *  -.4762+02 


ROOTS 


RL  AL 
PART 
.1367-30 
-.5611+02 
-.1194+01 
-.1194+01 
-.6226-00 
.5704-00 
-.2156-OU 
. 2550-08 

.  oonti 
,nnpo 


IMAGINARY 

part 

.  i.i  0  0  0 

.ooon 
.1925+01 
-, 1925+01 

,0000 

.0000 

.0000 

.0000 

.nooc 

.0000 
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X<  2)-T0-(  (  4)  fU'-IFW  A  TO1’ 
ROOT  LOCUS  GA I r  *  -.1014+n,? 

BODE  GAIN  «  .4’511+0l 

ROOTS 


REAL 
PART 
.1237-06 
.27  54  +  02 
.3C764.ni 
.l(!4f>  +  fJl 
.41/7-02 
.14H3-02 
.1463-02 
.2730-00 
.oo:o 
.ocro 


IMAGINARY 

PART 

.nocs 

.OOCC 

,npoo 

.0000 

.l<000 

.3643-00 

-.3643-00 

.oonc 

.oouc 

.2000 


X(  3>-T0-C(  4)  NU^FRATOR 


ROOT  LOCUS  RAIN*  -.2552- 00 
BOOE  GAIN  *  -.2076+03 


n0t  RtP*o°uc'BU 


ROOTS 


SEAL 

PART 

-.1164-06 

296*4-01 

-.2965+01 

-.5568-00 

-.5568-00 

,2200+01 

-.5049-00 

-.1719-00 

,1397-OH 

.0000 


IMAGINARY 

PART 

.0000 

.1048+02 

-.1040+02 

.5135-no 

-.5135-00 

.0000 

.noon 

.coco 

.0000 

,0000 
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x<  n  'u  'if-  atov 

HOOT  LOCO;.  .--All. ■  -.9 9AP-00 

BOP*  (*•  A  1 1 •  *■  -.7/74  +  01 

ROOTS 


*«r  ai. 

P  *  ST 

-  •  1,  V 1 6  -  >J 
-.1V16-0C 

•  b3f;o-*Ji 

.53fM;-'.u 

-.1033*  J1 

.ot  c: 
.com 
.OtlPC 


X<  *>)-T0-C(  4)  I4U  -if 
ROOT  LOCUS  C.AlL* 
BODE  C41K  *  .220o 

ROOTS 

:'f  M 
CAST 

-  •  1 1*31-0/ 
-.ll'Jl-C)/ 

.  90fS>+J2 
.9/4 0-00 
,20*6-0: 

- . 1 1S6+00 
-.ll'.»6+?0 
-,7*/>7-u: 
-.2/S/-01' 

.ct<f  0 


RAG  I"  AWV 

PAkT 

.3439-00 

-.3439-00 

.0000 

.3*04-00 

-.3*04-00 

.0000 

.rouo 

.oooc 

."000 

.0000 


A?CK 


NOT  REPRODUCIBLE 


I^AOIN AWV 
PAST 

.^713-07 

6713-07 

.  0000 
.COCO 
•  COCO 
.J671-CC 
-.1*71-00 
.0000 
.  Done 
.nou: 
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X(  6»-T0-C<  * )  vu> 

HOOT  LOCOS  C A I *>  *  ,K?l7  +  i.’l 

BODE  CAIN  =  -.<4/l3H)l 

ROOTS 


*Ul 

part 

-. 92*2-01 
-.92*2-01 
.9272-01 
.9222-01 
-,233B*0i 
-.!CfS>*01 


-.26P7-0P 

.74*1-06 

-.1141-0/ 

,0000 


ihaciImrv 

PART 

.4113-0r 

-.4113-00 

.3626-00 

-.3626-00 

.POOC 

.occu 


.coco 

.0000 

.ccoc 

.0000 


not  reproducible 
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SIKORSKY 

S-58  HELICOPTER  JUNE  2  1970 

MOST/.B-B 

DCRIVATtVFS 

case  21 

SBF.ED*1P! 

.3  FT/SEC 

.  .'-nCTs-22.5  F7/5CC 

,  Gamhas-12.8  DEG. 

CROSS  WE!GHT>  11067 

.L13.  SEA  LEVEL  DYNAMIC  TIP 

LOSS  (YES> 

STABILITY  DERIVATIVE  MATRICFS- 

U 

V 

< 

p 

G 

R 

X  - 

.2626+02  - 

.4165-00 

-.5114+02 

-.7438+03 

.1299+04 

,2640+03 

Y 

.2766-01  ' 

.2978+02 

-,S54?-0? 

- .1232+04 

-,6b92+(l3 

,  71*84  +  63 

z  - 

,6785+02  - 

.1293+01 

-.2339+03 

-.2434+03 

-.  2959+03 

.7376+03 

L  - 

,2070+02  - 

.6782+02 

-.7415+02 

-.1651+03 

-.8210+04 

.2141+04 

M 

,9119+02 

.6785+01 

.7463+02 

.9367+04 

-.2237+05 

-.1587+04 

N  • 

.1593+03 

•  3550+03 

-.47(52+03 

.  l35?+:3 

,5o7o+:4 

-,l"l3+C3 

u  dot 

V  DOT 

/■  DOT 

p  -n 

N  DOT 

rj  f*  +  T 

X  - 

.5296-02 

.1640-03 

-.2605-01 

-.2669 <02 

-.8573+01 

,3342+11 

Y 

.7918-02 

.7049-01 

.3795-01 

.8306+01 

-.2627+0? 

-.4212+01 

Z 

,1331-02 

.9378-03 

,6356-02 

,7296+01 

.1438+01 

-.1519+01 

L 

.3594-00  - 

.1579-00 

.1743+01 

.2524+04 

-.3733+03 

- « 3191  +''3 

M 

.3506*01 

.3720-0? 

,1677-00 

,364r*n3 

,?647+;4 

-.  79*»S+  (•* 

N  - 

.9509-01  - 

.2333+01 

- , 4718-09 

-.3997+03 

, 69 J  6+0? 

.2061+03 

C(  1) 

C<  2) 

C<  3) 

CC  4) 

X  - 

.2343+05  - 

.667?+03 

.1688+03 

-.7878+01 

V 

.4835+03 

• 1202+05 

.6346+03 

.4369+04 

z  - 

.9661+05 

.1043+03 

.2113+05 

-.9432+01 

L 

.1305+05 

.1736+06 

, 1648+05 

-.9622+04 

M 

,8939+05 

.9680+04 

-.1862+04 

-.3134+- 3 

N  “ 

.8535+04  - 

.3«64+05 

.4631+05 

- .1471+06 

hot  reproducible 

the  inertia  tensor 

. 

6651+94 

3789-06  • 

.3939+04 

. 

3789-06 

2/60+D5  - 

.7229-07 

. 

39J9+C4  -. 

7229-n7 

.2213+03 

TRIMMED 

VELOCITIES 

WITH  RESPECT  TO  OVERALL  VEHICLE  “tEER^CF 

AXFS- 

J 

V 

V 

r 

\ 

.9864+02 

.1863-00 

,?393+C? 

- . one  n 

.core 

-.cur 

TRIMMED 

ITERATION  COLUM'I  VECTOR.  T£- 

.1717-00  - 

. 5523-0? 

.'•446-01 

-.3irR-ri’ 

,  1.446-01 

.3086-1 2 

STA9ILITY  AXIS  SYSTEM  EULIR 

ANGLES-  THETas  -,2235-CC  Phi 

,  1164-LV 

AIRCRAFT 

INERTIAL  SPEED*  .1015+03 
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1 

,NO*MNATOP  CHARACTERISTIC 

•OTS 

*KiX 

I  VI*C.  iNfcPY 

i*  *i  \  T 

P  APT 

.  MCOO 

-.8V41-JJ 

-.s/«6-;jc 

.0000 
.0000 
•  nono 

.ivi3-:n 

.2922-00 

.19)3-31 

-.7V22-0H 

-.367, 

.iiS4*ni 

-, 367.1-1: 

-. 1134*01 

-.1424*01 

.0000 

.ooco 

.0000 

.onco 
•  or.  cm 

'.nmi  N0T  REPR0DUC,BLE 

IMERAT0R5 

IOTE-  NU'IPPaTO* 

•400TS  LESS  THAN  1.0E-7  TIPES  THE 

.RCEST  N'.r?WATOR 

ROOT  ARE  NOT  INCLUDED  IN  Tn*  BODE  GAIN). 

l)-TO-C(  D  •IJ*PPAT0'< 

lOT  LOCUS  OH Mt 

.6939*02 

IDE  GAIN  «  -.9967*03 

iOTS 

RE*L 

IMAGINARY 

PAPT 

part 

-.6607-31 

.0000 

-.3615*01 

.0000 

■-.3723-30 

. 1363*01 

-.3/23-30 

-.1366*01 

-.7247-31 

. 1307*01 

-.724/- 01 

-.1307+31 

-.3130-00 

.ncoo 

.0003 

.0000 

.ooci 

.moo 

•  oo:n 

.1000 
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1 

r 

2>-T0-C<  1)  NUMERATOR 

OT  LOCUS  GAIN.*  -.11644.01 
DE  GAIN  *  .1635+03 

OTS 


REAL 

PART 

1721-07 

1014+03 

4257+01 

3216-00 


3054-01 

7149+01 

2469-00 

2469-00 

0000 

0000 


IMAGINARY 

PART 

.0000 

.0000 

.0000 

.cooo 


.  CQOO 
.0000 
.4571-00 
.4571-00 
.0000 
.0000 


3>-T0-C(  1)  NUMERATOR 
OT  LOCUS  GAIN*  .2675+03 
OE  GAIN  «  -. 6594^02 

•OTS 


REAL 
PART 
.6552-07 
-.5756+01 
•, 4376-00 
-.4376-00 
-.1683-00 
-.1683-00 
.5270-00 
.1012+00 
.0000 
.0000 


IMAGINARY 

PART 

.0000 

.0000 

.1243+01 

-.1243+01 

.5427-01 

-.5427-01 

.0000 

.0000 

.0000 

.0000 
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43-TO-Ci  1>  WJ'WtfZv 
»0T  U0CU5  (.AIN*  -.43Ar#3l 
*0E  CAIN  •  .lJU-C* 

•OT* 


HAl 

CANT 

-.7137-01 
.4/9/-.JC 
.4797-03 
.4011-30 
.4011-00 
-.1*40*01 
-.3013-93 
.4141-36 
.•772-07 
•  0000 


|«*6Ir.mv 

CANT 

.*330 
•i93i*oi 
-•Itil^Ol 
.4376-03 
-.4374-00 
•  0000 

•  O000 

•  3000 
•rooo 
.0000 


93-TO-CC  13  \U"E«aT3« 

•OT  LOCUS  (5A I\*  -.364*«0l 

M  CAIN  ■  .4476-01 

•OT* 


N|AL 

CANT 

•2412-03 

•2412-03 

-.4143*01 

-.3l7f-30 

-.3179-33 

-.4104-30 

-.4249-01 

•  0009 

•  OOCC 
-.4191-3/ 


Iv/G1\ACV 

CANT 

•3427-01 

-.3427-01 

•scoc 

.i2T6*:t 

-.J2T4*:S 

•  3000 

•  0000 
.n30c 
.locr 


26k 


4>-T0-C(  D  ?:JKiF.*ATGM 
JOT  LOCUS  3A1\«  .127*401  • 

JOE  CAIN  r  ,2V f»-C4 
JOTS 


MEAL 

IMAGINARY 

P/3T 

PAMT 

20M-3& 

.3000 

756?4kJl 

.0000 

7974-J1 

.5159-03 

79/M-01 

-.5159-00 

313a-'j: 

.3X10-00 

3134-3: 

-.3810-03 

3667431 

.:ccc 

3132-30 

.0000 

oooc 

.9000 

onco 

.0000 

XC  1)-TC-C(  i )  f  UME^ATC*? 

ROOT  LOCUb  r.A^«  .5731401 

BODE  CAIN  «  -.Sfttt/403  HOT  REPRODUCIBLE 


ROOTS 


*IAL 

IhACI\ARY 

PAPT 

PAWT 

.4671-06 

•  ('OCL 

-.2215402 

.ocor 

-.2114-OC 

.2794401 

-.211X-00 

-.27944Q1 

-.41*1-00 

.117J401 

-.4i«i-on 

-.1170401 

-.4644-03 

.0000 

-.4150-1 1 

.0900 

•  OCM) 

.ncop 

.ocm 

.0000 
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X<  2>-T0-C<  ?.)  NUMERATOR 
ROOT  LOCUS  GAlf*  -.3391*02 
BODE  GAIN  *  .1603*04 

ROOTS 


* 

REAL 

imaginary 

PART 

PART 

.6647-07 

.0000 

-.3642402 

.0000 

-.2073-00 

.ooou 

.5704-01 

.2310-00 

.5744-01 

-.2310-00 

-.2H73401 

.0000 

-.3807-00 

.1356401 

-.3807-00 

-.1356401 

.0000 

.0000 

.0000 

.0000 

X(  3>-T0-C<  2)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.1393401 
BODE  GAIN  *  ..2419403 

ROOTS 


NOT  REPRODUCIBLE 


'  REAL 

imaginary 

PART 

PART 

-.5076-07 

.0000 

-.5429-01 

.2326-00 

-.5429-01 

-.2326-00 

-.6248-01 

.0000 

-.2485402 

.3212402 

-.2485402 

-.3212402 

-.4058-00 

.1170401 

-.4058-00 

-.1170*01 

.0000 

.0000 

.0000 

.0000 

266 


i 


/ 


X<  4)-T0-C<  2>  MjMERATQR 
ROOT  LOCUS  GaIM  -.5317+02 
BODF  CAIN  =  .6370+01 

ROOTS 


WEAL 

imaginary 

FART 

PART 

-,567f».-0/ 

.0000 

-.4226-03 

.1167+01 

-.4226-00 

-.1167+01 

,9606-ijl 

.3452-00 

.9606-01 

-.3432-00 

-.1354+01 

.0000 

-,3'/«?-0G 

.0000 

-.7167-01 

.0000 

,4623-09 

.cooo 

.oc:o 

.0000 

X(  5)-T0-C<  2)  NUMERATOR 

N0T  REpRODUClBLE 


REAL 

I  ''AGINARY 

PART 

PAST 

.1051-01 

.4091-01 

,1031-01 

-.4091-01 

-.8016-01 

.0000 

-.1H49+02 

.0000 

-.409.0-00 

.1174+01 

-.4090-00 

-.1174+01 

-,6419-00 

.0000 

-.2354-07 

.0000 

.1902-07 

.0000 

.0000 

.0000 

ROOT  LOCUS  CAIN*  -.1232+01 
BODE  GAIN  *  .8077-01 

ROOTS 
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X<  6J-T0-CC  2)  M).'IERATOK 
ROOT  LOCUS  ".M\»  .  12774-02 

BODE  GAIN  s  .2B33+02 

ROOTS 


9 


0 


«Eal 

IMAGINARY 

PART 

PART 

415H-01 

. 3446-03 

4136-01 

-.3446-CP 

2869-or 

.ocoo 

2302+01 

.0000 

3039-0C 

.1304401 

3039-00 

-.1304401 

7994-00 

.coco 

1263-07 

.0000 

OGCO 

.200? 

0000 

•  P.COC 

XC  l)-TO-C(  3)  NUhp>aTCa 
HOOT  LOCUS  GAIN*  -.45/9+02 
BOOE  CAIN  «  .2»7f>+04 

ROOTS 


REAL 

|>*C! ’.44V 

part 

PART 

.4161-07 

.1050 

.4670-00 

.0000 

.9326-01 

.1003 

.1*38-00 

.?f*3®+PJ 

•1*36-00 

-.2*36+01 

•5*73+01 

•  300*i 

•4362-OC 

.43*2-00 

-.122++01 

•oo:c 

•  001C 

.7003 

not  reproducible 
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X(  2)-T0-C(  3)  ••ili:jg*rATn«i 
SOOT  LOCUS  r,al\=  -.2312  +  01 
BODF.  GAI\«  s  .1/03+03 
HOOTS 


„L 

-.53/7-01 
-.53/7-01 
.5/ ^9+02 
.  JO 


-.';>17t+:;1 

.4220-00 

.4??o-:ir 

.ooco 

•  •  m  — 


1  •'.'Cl  vA-iV 

PA*T 

.‘>932-01 

-.5932-01 

.  0300 
.''000 

not  reproducible 

•  POP  3 

.3144+31 
-.3l4«+oi 
.0000 
.300  0 
.f’OOU 


X(  3 3)  r'J»+VATO. 

MOOT  ll’CtC*  ;il*«  -.5741+02 

BODE  CA!  .*  »  -.o/l /+03 

ROOTS 


!  v5J\' «v 

PJST 

PA-iT 

-.91/4-31 

•1273+02 

.?oon 

-.6311-11 

.7307-33 

-.4331-31 

-.23C7-J  ' 

-.**M+C1 

«  3JJ 

-.4J-/-50 

.121^+JI 

-.4*-#-0». 

-.I21V+J1 

-,6t.i  j-n»* 

.-joi 

•  %  * 

.‘.330 

^  M  *•  1 

•  V 
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X<  4)-T0-C<  3)  NU1E»A TO*. 
ROOT  LOCUS  r,  a  I N  *  -.2?6;i*0i 

BODE  CAIN  =  -.<<  38.I-D6 

ROOTS 


* 

r<F  At 

Imaginary 

PART 

PART 

- .  6365-02 

,3309-01 

-.6365-02 

-.3309-01 

-.7161-01 

•  0300 

-.8849*01 

.0000 

-.6098-01 

•  1323*01 

-.6093-01. 

-.1523*01 

-.1234*01 

.0003 

.0000 

.^OPC 

-. 3/50-0!* 

.0000 

-.7312-07 

.0000 

X(  5>-T0-C<  3)  NUMERATOR 
ROOT  LOCUS  GAIN*  .74«>i#Ul 
BOOE  GAIN  *  .  .1433-0* 
ROOTS 


*FAL 

IMAGINARY 

PART 

PART 

.1392-02 

•  0000 

.5678*01 

•  no?o 

. 42**3-00 

.1232*01 

.4233-00 

-.1232*01 

.6397-00 

.  3000 

.9037-01 

.ooco 

.1914-01 

.nooc 

.6671-06 

.sooo 

.5352-06 

.0003 

.on:  o 

.3000 

REPRODUCIBLE 


«• 
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X<  6>-T0-C<  i)  ■'  .U^EPATOk 
HOOT  LOCUS  C'L  I‘>  *  -.I4  7:i*."l 

BODF.  GAIN  =  -.2/05-05  NOT  REPRODUCIBLE 

HOOTS 


H  H  A  L 

IVAC^AHY 

PAH  T 

PAHT 

-.3942-35 

.0000 

-.6925-01 

.5J27-UQ 

-.6925-01 

-.5327-00 

-.4950-02 

.3915-01 

-.4950-J2 

-.3915-01 

.1299-00 

.3352*01 

.1299-00 

-. 3352*01 

-.4/29*01 

.0000 

.22/9-06 

.roou 

.coro 

.OOJC 

X(  l)-TO-C(  4)  NUMERATOR 
ROOT  LOCUS  CAINS  .9538-00 
RODE  CAIN  >  .6045*02 

ROOTS 


REAL 

IMAGINARY 

PART 

PART 

-.2595-01 

•  0000 

-.3165*02 

•  0000 

-.5534-00 

.2642*91 

-.5534-00 

-.2642*91 

-. 1499*01 

•  0000 

.1349*01 

.0300 

-.46A2-NC 

•  0000 

-,  7451-ilA 

•  coco 

.3>)00 

.0000 

.0000 

.0000 

271 


X<  2J-T0-CC  4> 


ROOT  LOCUS  GAIN*  -.1J-H»*D£ 

BODE  GAIN  *  .  7336*02! 

ROOTS 


REAL 

IMAGINARY 

PART 

PAHT 

-.1344-06 

.anco 

-.6478*02 

.0000 

-.4894*01 

.0000 

-.1440*01 

.0000 

-.4043-00 

.0900 

.4020-01 

.3176-00 

.4020-01 

-.3176-00 

-.1655-01 

.0000 

•  0000 

.0000 

•  0000 

.0000 

XC  3)-TO-C(  41  NUMERATOR 
HOOT  LOCUS  GAIK*  -.124300 
BOOK  GAIN  •  -.3*64*02 

BOOTS 


REAL 

jmgivarv 

PART 

PART 

-.5417-01 

•  9000 

-.5463-01 

•2344-03 

-.5463-01 

-.2344-09 

•3*66*02 

.7300*01 

•3666*02 

-.7300*91 

•2296*01 

•  900  3 

-.1591*01 

.0093 

-.2666-06 

.0093 

.0000 

.0993 

.0090 

.9000 

272 


X<  4>-Tcw.:<  4) 

WOOT  LOC'IS  GAI^s 

BODf.  G  A  I  :  i  =  .  ll-»y-^-> 

R0'’TS 


n.tL 

p.vu 

.71 3,1-31 
.123S+J1 

.34‘»o-nc 
.24*3+01 
* 73f14-Ql 
.  ;.v'4-f.u 
.r  rr 

,2  J>4f-07 


imaginary 

PART 

.TCOn 

•  ncUfj 

.noop 

.oono 

.300c; 

•  3307*00 
-.33f;/-nn 

.root* 

.  noon 

.hoop 


X<  5>-T(-C<  4)  f.uf  kr.*TCf* 

»OCT  LOCUS  r,*|M  -.;r4A^cc 

Boot  (U|»  *  -.lVrtb-cn  n0T  REPRODUCIBLE 

BOOTS 


MaL 

MRT 

.JtHb-oi 
•lftfb-01 
-.7 1 

-.2  J»*74'J2 
-.1493+31 
.lt*2b+01 
-.63^0-00 
-.3273-07 
-.32/3-07 


1*  VC  I  ►  AH  V 
PART 
.Sj26*P1 
-.5326-01 

.  ccir 
.ccnr 
.ccoc 
.ccoc 
.cooc 

.J99C-07 
-.399', -07 
.  "OOL 


273 


X<  6>-T0-C<  4)  NUPEr«ATO\ 
ROOT  LOCUS  GAIN*  .7 943+01 
900E  CAIN  *  - . 6274+0 i 

ROOTS 


^’F.AL 

I  MGINARY 

'^ART 

FA  -  T 

.1052-0/ 

.  .1000 

-.4525+01 

.oooo 

1440+01 

.oouo 

-.7452-01 

.4019-00 

-.7452-01 

-.4019-00 

.9315-01 

.3015-00 

.9315-01 

-.3015-00 

-.3701-00 

.0000 

.1340-08 

.oooc 

.0000 

.nooo 

NOT  REPRODUCIBLE 
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3  :  V  S-5K  wfLJCOPTF^  JU“t  2  1«/T  »£****••  ?r«!V7T!wff 

cas*-  i<  G'-’F.rr*  2 ft 9 . r  ir/f'c,  — o  u-?r.b  *  v» if .  r,i»*!4«-7,t*  fjf*# 

CROSS  *EIG>T»  11267. Lf.  SlA  l/VU  »jy,.l*|C  T|R  t.C«S  tY||) 


STABILITY  "r*rMTj/!  L’iU!*.- 


i 

% 

r 

0 

4 

X  - 

.r'*3»C2 

- .  4  *  ?  4  - : : 

-.::7«4*c? 

-.7*3l**3 

.1?U4)« 

V 

.iO”*?: 

-  .4*.*** 

• .  •!'<  *00 

-.l?3*»4i4 

*.•3474-5 

7  - 

./I 

*»V  3*  U 

* ,  7v«*  *3 

*.Vf  7l4-«3 

L 

.S-UMJl 

-  .  :*-i /♦:».* 

*.i.3. *3*  31 

-.1777*  5 

-.3753*  M 

.?:ii*?« 

,  117/3*02 

.1713*0? 

.l5*6*?J 

,103‘»4“9 

-.?«1443* 

•,n7*3j 

•j  - 

.4'iJ  1*0? 

-.'’306*03 

-.14-14*4 

.*7**444 

•.2«J3*3> 

J  'OT 

7  1  .T 

-*)T 

E  *  *  T 

0  *er 

4  1*1 

<  - 

.  1  il-l'i 

.3  ?  '-T3 

-.**7*4  7 

- . *  7-2*41 

.l?2**Cl 

V 

. /vt. 

,*949-Cl 

.9*344-1 

*.?3«l-32 

2  - 

.  1395- Z? 

-.7‘ST«,-ni 

7473-03 

.6253*?1 

.1M2-10 

L 

• 1»'  76-00 

,1717-nc 

.?7?i*ui 

,?A40*r4 

-.3271*03 

•,:W) 

M 

.?6*2*?4 

“J 

.31  33-'Jl 

-  .7ft/1*'.)1 

• , 4*7 j- jn 

.41*1-3* 

.112-*05 

C(  1) 

t) 

£<  5) 

C(  4) 

x  - 

.iMi*rs 

.:*?i,*:2 

-.<«57*'2 

V 

,4J  96*C3 

.usA*r5 

./*7**J3 

.3 15l*~* 

2  - 

•  11 76*06 

.5>0.';3*l»« 

,442/407 

• , S-4?*"4 

L 

./ 143*05 

.17774 jf» 

.4  94-4 ;  4 

•  l749#-» 

A 

.  i*:'**':* 

,7„V.’*'14 

-..>*57*0* 

*. 1*714*4 

OOUC'*^ 

»l 

.« '*4*0* 

.»7-i*  rj 

-.:/??♦  6 

»oi  »lf* 

THE  INEPT  1 «  Ttf.SO^ 

,6  JV!**^  •. 

1717*34 

m 

« *'*  >**- -’7  • 

7-Y4--A 

7791402 

.1717404 

700A-CR 

TRIMMEu 

velocities 

MTH  4f.S?ECT  to  .’V XU 

ALL  VFwlCL* 

«FC’F.NCr 

infi¬ 

,, 

V 

c 

• 

• 

ll 

.  .11"  1*03 

-  .  ft  A"1  «-  Jy 

.1*97*12 

-  ** ■'ft 

■  ‘4  • 

.  -;r-3 

•0:3- 

TRJNNPr 

I T 1  vaTIOX 

cc>u  vr 

;V'P,  TE- 

.3  «  7  *  -  r  0 

1 

*“• 

X 

X 

1 

M 

.77‘,*-Cl 

•  1**5-  ’i 

- .  }/■>*-  'i 

-.UH3«i*2 

STABILITY  -MS  $*' 

T»  *.  l*.  ' 

1 

4* 

u. 

-Ma»  -.132 

*•:*  p-i 

•.11*3-02 

A ! RCRAFT 

’ >  * ’Ml  AL 

SEED'S  . 

1 

OE\r*  !*.**'•*•  C“AfcACTF3!ST|C 
ROOTS 


4C  M 

p/GPAkV 

•  M1.  f 

ib 

. :  c : :» 

•  ocro 

-.4>t  7-3L 

..*crt 

-.V*f3-31 

.ccep 

,9t  *  4-C1 

.310C-L* 

.9*1*  4 •  '5 i 

-.JlGC-D" 

-.*3»  7-lM* 

•  l$3i  *01 

-.bj’  7-c: 

-.133.  *CI 

«.r 43431 

.none 

/47-OM 

•  OCC  L 

.pr  rr 

.core 

"p 

.**:rc 

MUMF.R4TG2S 

(NOTE-  MJ'FRaTOK 

kOCTS  LESS  Tp 

LARGEST  Wf EOaTOR 

ROOT  /RE  \C* 

X<  D-TO-CC  1)  MJMfcR/  TGm 

ROOT  LCCUS  GA If* 

.4/9^U* 

BOCF  GAP  *=  .PH*»/4C9 

ROOTS 

yFAL 

T’JAGPnARV 

part 

PART 

-.7*~3-ni 

.0000 

-.&314-0C 

.ncoc 

-. 1907-00 

.2194401 

-.l‘»-7-3C 

-.?i*e4d 

-.S/M^Ol 

.100c 

-.31-5-OC 

.172«*C1 

-.btCH-OC 

-. 1724*01 

.Ci  "" 

.nooc 

.3^’2-n/ 

.  GOGl1 

•  C*  T 

.roon 

hot  reproducible 


276 


X<  2  >-Tf<-(  <  1  )  , 

.UPERaTOs- 

1 

l  hcct  loci.':.  cap 

=  - .  i>:*C  s-Or 

BOf  GA  IN  s  -.! 

5/02*C‘* 

ROOTS 

1 

•TAL 

I  ‘iA  C,  I  \AKY 

PART 

PART 

-.9&IA-06 

.0000 

-.4V??*3.J 

.0000 

-,‘>iv.H*ai 

,  f’CGQ 

.0000 

.1*77-01 

.onco 

•  1>JS’4^01 

.2306*01 

,12!>4*01 

- . 23PP+01 

-.20rV-t)0 

.cooc 

.OOtiC 

.noon 

.0070 

.cooc 

X<  3)-TO-Cl  1) 

NUMERATOR 

ROOT  LOCUS  GAIN 

s  .3190*03 

60CF.  r,Aj\  * 

1 

1471*09 

not  reproducible 

ROOTS 

RI.AL 

IMAGINARY 

part 

part 

94*3-01 

.0000 

-.56?/«-0.l 

.000C 

1  -,5t>4fi-00 

. 1685*01 

'  -.5S>4d-0C 

* . 16fl&*01 

.24^2^01 

.0000 

-.1*77-00 

.0000 

•  1 2  '■»  -A  -  0  0 

.0000 

-,1i)7/-oa 

.nonj 

•  noon 

.noon 

.Men 

t’ 

.cony 

i 

l 
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1 

) 

X<  4>-TP-C!  1)  ■  '  t' 

RaTOR 

HOOT  LOCUS  Gt  I'  =  - 

.7424+01 

BODF  GAIN  =  -.1366 

♦01 

ROOTS 

l| 

HEAL 

PART 

.6697-0/ 

IMAGINARY 

PART 

.9816-37 

.  fc  cl  9  7  -  D  / 

9 1*  1 6  -  0  7 

.  16**l-05 

.no  oo 

2540-01 

.  '“COO 

. 2010-00 

.0000 

-.2053-00 

.nooc 

.1276-00 

»  2 1 4  <l  +  0 1 

.1276-00 

-.2146+01 

.20*9+01 

.0000 

-.2076+01 

.0000  | 

I 

X(  5>-TO-C<  1)  NUMERATOR 

ROOT  LOCUS  GAIN*  * 

-.6574+01 

BODE  GAIN  —  .7229+04  ^  RtpR00UG'Blt 

ROOTS 

■ 

•REAL 

Imaginary 

PART 

part 

-.1624-06 

,0000 

-.5»/7+01 

.0000 

-.4791-30 

.1680+01 

-.4791-00 

-.1660+01 

.6595-02 

,0000 

-.6000-00 

,0000 

-.6132-31 

.0000 

-.4659-01 

.oooo 

.OUOO 

.  GOOD 

-.3725-0-. 

•  r'  0  *'  1.1 

1 

OJ 

1 

f 

\ 

* 

x<  M-TO-UJ  1)  ;lMGH4r3f 
boot  i rcii-i  *;a r  =  ,?i vn+m 

ROOF.  ',a  !’  =  -  .  !> u *5 r ♦ 7 

BOOTS 


-'i  A  l 

PA-’T 

•  sir  7-oc 

-.2056-00 
-.46 75  +  01 
-.41 40-01 
-.4140-01 
.1325+01 
. 1323+01 
.9/ 79- jy 

.  n  (,  n  o 
,otoo 


I  v>  a  G  I  !  v  A  t\  V 

MAriT 

..000 

.0000 

.0529-QC 
-.5329-00 
.2295+01 
-.2295+01 
.0000 
.cooo 
.  oooo 


X(  1)-T0-C(  2)  fJIMEBATCB 
BOOT  LOr.US  r, A  1  \l *  .5661+01 


sode  raim  s  .4114+0? 


BOOTS 


NOT  REPRODUCIBLE 


BEAL 

PABT 

-.4M.4-U 
-.2 262+J2 
-.2:il4-ao 
-.20M-00 
-.53*3-00 
-.5363-10 
-.5/97-00 
.oro 

.3623-:/ 

.Oiir: 


i/agimhv 

PABT 
.3003 
.  OQUO 
.2712+01 
-.2712+01 
• 163^+ul 
-.1634+31 
.  0000 
.  OOOC 
.  0000 
.  3000 
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X<  ^ } -TO-C<  2>  -.045  ixfZi 
ROOT  LZZ‘j.<  34 1*.  ■  -.343 9*32 
BCD*  GAP;  *  -.1*92*04 

ROOTS 


<CAL 

1*aGI\4HV 

°ART 

t»4BT 

.2*33-03 

.3000 

-.2*19*32 

.  3300 

-.4/J2*31 

.3001) 

-.1499-OC 

•  2033*31 

to99-00 

-. 2039*31 

.9346-01 

.1306-00 

.4346-01 

-. 1404-00 

-.149/-J0 

.  )GOQ 

.30n0 

•  0000 

.0000 

.1030 

XC  3)-TP-C(  2)  NUMEA4T01 

BOOT  LOCUS  r.4!V»  -.9917-00  ^  rEPRODUCIBU 

BOOF  C4|M»*  -.3602*04 

BOOT* 


45  4L 

JMagUaw 

P4RT 

»4»T 

-.3493-02 

•1002*00 

-.9499-02 

*•1002*00 

-.9959-01 

•  3000 

-.2427*02 

.9449*02 

-.2*27*02 

-•9949*02 

-.9946-00 

•1639*01 

-.3946-00 

-.1639*01 

.l?37-0« 

.1300 

•  3130 

•  3000 

.1133 

•  3033 

200 


¥<  4)-T0--:<  2>  K'WPRATCa 
HOOT  LOC'ih  PAIN*  -.*4S5*t)2 
BOO?  6AI.J  *  134^02 

MOOTS 


-<5AL 

IM4GIU4MV 

P4RT 

PART 

-.2*96-91 

.3900 

-.**63-90 

« 1663*01 

-.5P43-00 

-.1463*31 

.2317-90 

.2927-00 

.2317-00 

-.2927-00 

-.J 942*01 

•  0000 

-.2423-00 

.0300 

.<>324-0* 

.0000 

-.33/6-lC 

.0900 

-.9313-09 

.0003 

X(  *)-T.j-C«  2)  uJilEMATOH 


HOOT  LOCUS  CAI««  -.1164*01 
RODE  GAIN  ■  • 1243*0* 

MOOTS 


NOT  REPRODUCIBLE 


«r.*i 

IS4GIVAHV 

PART 

PAHT 

.1*31-01 

•0000 

-.4*31-01 

.24*3-01 

-.4*31-01 

-.29*3-01 

-.2109*02 

.0000 

-.5*44-00 

.1447*01 

-.**44-00 

-.1447*01 

-.4OB4-0C 

•0000 

.0000 

.noon 

.0000 

•  1000 

.74*1-1* 

.0000 

201 


X<  6>-T0-C(  2)  NUMERATOR 


ROOT  LOCUS  G A  I V a  .5b44+0i 


BODE  GAIN  =  -.1U73+0H 

ROOTS 


REAL 

MjGIMARY 

PART 

PAR  + 

.2362-00 

.anno 

.1690-00 

.4447-00 

.1690-00 

-.4447-00 

.5869-00 

.0000 

. 3589+01 

.0000 

.6178-02 

.1302+01 

.6178-02 

-.1802+01 

.0000 

.0000 

.0000 

.0000 

,0000 

.0000 

X(  1 J-TO-C f  3>  f.’UMERATCR 
WOT  LOCUS  GAIN*  -. 4410*02 
BODE  GAIN  *  -.1438+10 

ROOTS 


real 

I  NAG  IN ART 

PART 

PART 

-.9290-01 

.0000 

-.5692-00 

.HOOG 

-.1690-00 

.2677+01 

-.1690-00 

-.2677+01 

-.5457+01 

.0000 

-.55H3-O0 

.1645+01 

-.5583-00 

-.1645+01 

.1794-09 

.000;) 

-.4444-08 

.coou 

.0000 

.0000 

NOT  RtP«0®UC'8U 
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\ 


X<  2>-T0-'jC  3>  .UJMEWaTC* 
HOOT  LOCUS  -;*iv«  -.252.HU1 

BODE  t» A I  iJ  -  -.702a*0* 

ROOTS 


Hp.AL 

I'M 'll’  ARY 

part 

PART 

-.  4  V 1.  ft  -  0  9 

.wlOOO 

.2420*03 

.0000 

.12*9-00 

.  :;oo:j 

-.9193-01 

.0300 

.  UOOU 

- .  5  2 r)  1  *  01 

.uooo 

-.131 1-30 

.2700*01 

-,1331-OC 

-.;!730*31 

.OOCC 

.  'COL 

.  OO'jJ 

.  0000 

X<  3 )-TO-CC  3)  1 

numerator 

ROOT  LOCUS  A 1  v 

*  -.1203*03 

BODE  GAIN  *  .9331*02 


ROOTS 


-  E  A 1 

I  m.*.G  I  n**RT 

PI  <T 

PA«T 

19«9-n9 

.  :,OMC 

1045* 02 

.noon 

9266-01 

.MOO? 

2/39-01 

.3192-01 

2739-01 

-.::i92-21 

343o*(Jl 

.  :ooj 

&MM-IJJ 

.  1647*01 

S9««-03 

-.1647*01 

Cfi-J-ij 

•  JO  u 0 

C'JOn 

.noon 

283 


X<  4)-T0-C<  3)  ‘•UMENATO*1 
ROOT  LOCUS  r,AlV*  -.8994-00 
BOOF  G& I  si  *  .  13t*3*C* 

ROOTS 


RE  AL 

IMAGINARY 

PAST 

PART 

-,2592-Jl 

.0000 

-.3167*02 

.0000 

-  •  fi'*S2*02 

.19744-01 

-.8652-02 

-.1974*01 

- . 2135*01 

.0000 

-.6973-01 

.0000 

.4**26-01 

.oooc 

,  1*70-0/ 

.0000 

-.43/6-06 

.0000 

-.9269-07 

.0000 

X(  3)-T0-t(  3)  »,UMEHATO».  M0T  REPRODUCIBLE 

ROOT  LOCUS  GAIN*  .H26’«*0l 
BODE  GAIN  ■  -.1230*04 

ROOTS 


REAL 

imaginary 

*»A*»T 

PART 

.90*1-03 

.OOOlJ 

-.5497*01 

•oooo 

-.5*33-00 

.1656*01 

-.5533-30 

-.1656*01 

-.6/12-00 

.0000 

-.9294-01 

.0000 

-.3033-01 

.0000 

.2607-06 

.0000 

-.1115-0/ 

.ceoo 

.COCO 

.oouo 

264 


Xt  6>-T0-C<  3)  k!l'MERATQP 
HOOT  LCOJ*  GAlf*«  -.3769*03 
BODE  C  A I  v|  =  . 1029^07 

ROOTS 


RFAL 

IMAGINARY 

P/«T 

PaRT 

,5CJ<?-f)l 

.rooo 

-.89/3-01 

.0000 

-.595J-01 

.5496-00 

-.3951-01 

-.5498-00 

-.4999*01 

.0000 

-.1/72-00 

,2749*01 

-.1/22-OC 

-.2749*01 

.32n-07 

.0000 

•  OfJOC 

.0000 

.0000 

.0000 

X(  l)-TO-:<  4)  NUMERATOR 
ROOT  LOCL'3  OaIM*  .7517-00 
BODE  GA IU  *  7292*0* 

ROOTS 


RF  AL 

If  AGINARY 

part 

PART 

.231S-U7 

.11900 

-.4191-07 

.0900 

-.26*9*32 

.0000 

-.5798-00 

.0000 

-.3**5-31 

•  rooo 

-.3311-30 

.7523*01 

-.3311-00 

-.2523*01 

-.274<S*J1 

.1000 

.2134*01 

.nooo 

.noco 

.9000 

26$ 


X<  2>-T0-C<  4)  NUMERATOR 
ROOT  LOCUS  GAIN*  -.14?74.0'i‘ 
BODE  GAIN  *  -.5615+rjH 

ROOTS 


«F.AL 

PART 

-.1159-06 
-. 9620+02 
-.5l'»4  +  01 
-.1955+01 
-.2798-00 
.1565-00 
,1565-00 
-.2218-01 
.4627-09 
.0000 


1  !"l  A  Q  I  Ni  £  W  V 

P««T 
.0000 
.0000 
.  oooo 
.coco 
.  0000 
.3171-00 
-.3171-00 

.  onno 
.rooo 
.nooc 


X(  3>-T0-C<  4)  NUMERATOR 


"W »» koducib tf 


ROOT  LOCUS  GAIN*  -.1211-01 
BODE  GAIN  *  .1485+08 


ROOTS 


REAL 

I  4401*1**9 

PART 

PART 

-.2596-05 

.0000 

.2426+04 

.oonr 

.1091+02 

.ooru 

.3667+31 

.oono 

-.2381-C2 

.1395+00 

-.2JU-U2 

-.1095+00 

-.2256+01 

•  COOJ 

-.89/5-01 

.  jcoc 

.oocc 

.  none. 

.ncro 

.rooo 
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K(  4)-Tf,-C.<  4  /  *  L  I--.;,?-' 
HOOT  LOCI':  r.AP  *  -.ii?4j ♦<;! 

BCPF  C. A  J f  •  ■  .  3 *» '.•  !> ♦  u *. 

worT.^ 


’vr  ill 

I>  AC.I  V.HV 

F  *  A  T 

PA-T 

— .  ?  4  »•  —  r?  7 

J7 

-.«  »? 

•  •  ?t  *5*  11 

•  C*  •* 

-.1  ^  «*j*m 

.COL  u 

-  •  2^3**— U 1 

.  iorr 

.  ,f-{ : 

.2<  !0 

.  u  *  r-j'* 

iTiib-V 

.*  OUC 
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